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IMPROVING THE RESEARCH INFRASTRUCTURE
AT U.S. UNIVERSITIES AND COLLEGES

TUESDAY, MAY 8, 1984

Housg oF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
Washington, D.C.

The committee met, pursuant to notice, at 9:12 a.m, in room
2318, Rayburn House Office Building, Hon. Don Fuqua (chairman
of the committee) presiding.

Present: Representatives Fuqua, Harkin, Nelson, Lundine, Dy-
mally, Mineta, MacKay, Reid, Sensenbrenner, Skeen, Lowery, Bate-
man, and McCandless.

Mr. FuqQua. The committee will be in order.

Today’s hearing will focus on the state of our university science
and engineering research capabilities. In particular, the committee
will explore the need for improving and enhancing the research in-
frastructure, including support for instrumentation, buildings, and
other related research facilities.

Before we begin considering this broad topic, I am pleased to an-
nounce the beginning of the National Science Foundation's Science
Week. This morning’s hearing will be followed by a weeklong series
of activities, planned by the National Science Foundation, aimed at
enhancing public awareness of the importance of science and sci-
ence education to our Nation's past, present, and future. I con-
gratulate Dr. Edward A. Knapp, Director of the National Science
Foundation, for launching such a worthwhile endeavor.

It has come to the committee’s attention that our U.S. universi-
ties and colleges are encountering severe facilities and instrumen-
tation problems. It has been estimated that research instruments
used in universities are nearly twice as old as those used in private
research labs and in the national laboratories. Also, many universi-
ties cannot meet their research facilities needs and, in fact, cannot
even afford to maintain and renovate their existing buildings.

In the past, the Federal Government has funded facilities and in-
strumentation through various agency programs. For example, the
National Science Foundation, through the 1360's and the early
1970’s, conducted several institution:f programs aimed at strength-
ening research and education in U.S. colleges and universities.

These support programs, totaling nearly $550 million, included
the graduate research laboratury development program, aimed at
building and renovating university laboratories; institutional
grants for science, aimed at generally improving the quality of aca-
demic science at universities already receiving NSF awards; and
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. the science development program, aimed at increasing the universi-
* ty centers of excellence.

These successful prograras could serve as possible models for
future Federal involvement in these areas. In the absence of such
programs, the growing unmet need has created a desperate situa-
tion for many institutions. Recently, some universities have turned
to political lobbying for specific legislation to obtain facilities which
normally would go through a more systematic review process. The
effect of bypassing this review process could be disruptive. Yet, we
must consider the underlying cause of these problems—the declin-
ing state of the umversxty research infrastructure.

Our interest today is in delineating the possible avenues of fund-
ing support for university research infrastructure and what role
the Federal Government should play in that support.

{The opening statement of Mr. Fuqua follows:]
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OPENING STATEMENT

HONORABLE DON FUQUA

HEARING ON

" {MPROV ING THE RESEARCH INFRASTRUCTURE AT

U.S. UNIVERSITIES ANO COLLEGES™

MAY 8, 1984

TODAY & hIARING WiLL FOCUS ON THE STATE OF OUR UNIVERSITY SCIENCE AND
ENGINEERING RESEARCH CAPABILITIES. IN PARTICULAR. THE COMMITTEE witl
EXPLORE THME NLEL FOR IMPROVING AND ENHANCING THE RESEARCH INFRASTRUC-
TURE, INCLUDING SUPPORT FOR [NSTRUMENTATION, BUILDINGS AND OTHER

RELATED RESEARCH FACILITIES.

BEFCRE WE BEGIS CONSIDERING THIS BRCAD TOPIC. | AM PLEASED TO ANNOUNCE
THE BEGINNING OF THE NATIONAL SCIENCE FOUNDATION'S SCIENCE WEEK. This
MORNING' S HEARING WILL BE FOLLOWED BY 4 WEEK-LONG SERIES OF
ACTIVITIES. PLANNED BY YHE NATIONAL SCIENCE FOUNDATION, AIMED AT
FrHALL LG PUBLIC AWARENESS OF THE IMPORTANCE OF SCUIE%NCL AND SCUENCE
EDLCATION TO QUR NATION'S PAST, PRESENT. AND FUTURE. | CONGRATWRATE
fx. Powasn A, KNAPE, DIRECTOR OF THE NATIONAL SCifNCE FOUNDATION, FOR

LEUN ~ING SULM A WORTHWHILE ENDLAVOR,

b1 onan oAy TO Tee COMMITIEE'S ATTENTION THAT CUR U, 0. UNIVERSITIES

At Al Lo LPY ARD RNCOUNTLRING S VERL FACILITIES AND INSTRUMENIATIUN

proom G 1T HAS BEEN ESTIMATED THAT RLSLARCH INSTRUMENTS USED IN

LA 1oia5t 3185 ARE NEARLY TwiCE AS (A D A5 THOSE USED IN PRIVATE RESEARCH
ety et NATionAl LaplRATGRIES,  ALSD, MANY UNIVERSITIES UANNOT

s geif e RESIARCH FALILITIES TRELS, AND 1N FACT. CAMNCT Bvid AFFORD

o WMAITNTA AN RENCeRTE THELR ExiSTING BUILDINGS,



IN THE PAST. THE FECERAL GOVERNMENT HAS FUNDED FACILITIES AND {NSTRU-
MENTATION THROUGH VARIOUS AGENCY PROGRAMS. FOR EXAMPLE. THE NATIONAL
SCIENCE FOUNDATION. THROUGH THE 196@'S AND THE EARLY 1978'S. CONDUCTED
SEVERAL INSTITUTIONAL PROGRAMS AIMED AT STRENGTHENING RESEARCH AND ED-~
UCATION IN U.S. COLLEGES AND UNIVERSITIES.

THESE SUPPORT PROGRAMS. TOTALING NEARLY $558.0 MILLION, {NCLUDED: THE
CRADUATE RESEARCH LABORATORY DEVELOPMENT PROGRAM. AIMED AT BUILDING
AND RENOVATING UNIVERSITY LABORATORIES: INSTITUTIONAL GRANTS FOR
SCIENCE, AIMED AT GENERALLY IMPROVING THE QUALITY OF ACADEMIC SCIENCE
AT UNIVERSITIRES ALREACY RECEIVING NSF AWARDS: AND. THE SCIENCE De-

VELOPMENT PROGRAM, AIMED AT INCREASING THE UNIVERSITY “CENTERS OF
EXCELLENCE™,

THESE SUCCESSFUL PROGRAMS COULD SERVE AS POSSIBLE MODELS FOR FUTURE
FEDERAL INVOLVEMENT IN THIS AREA., IN THE ABSENCE OF SUCH PROGRAMS,
THE GROWING UNMET NEED HAS CREATED A DESPERATE SITUATION FOR MANY
INSTITUTIONS. RECENTLY, SOME UNIVERSITIES MAVE TURNED TO POLITICAL
LOBBYING FOR SPECIFIC LEGISLATION TO OBTAIN FASILITIES WHICH NORMALLY
WOULD GO THROUGH A MORE SYSTEMATIC REVIEW PROCESS., THE EFFECT OF
BY-PASSING THIS REVIEW PROCESS COULD BE BDISRUPIVE. YET, WE NUST
CONSIfie R THE UNDER-LYING CAUSE OF THESE PROBLEM; ~~ THE DECLINING
STATE UF THE UNIVERSITY RESEARCH INFRASTRUCTURE.

OUR INTLEEST TODAY 15 IN DELINFATING THL POSSIBLL AVENUES OF FUNDING
SUPPORT FOR UNIVERSITY RESEARCH INFRASTRUCTURE AND WHAT Rub: THE Fro-
ERAL GOVERNMENT SHOUL » PLAY IN THAT SUPPORT.
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Mr. Fuqua. At this time I would like to include for the record a
statement from the Honorable Larry Winn, Jr., the ranking minor-
ity member.

[The opening statement of Mr. Winn follows:]




OPENING STATEMENT BY THE NONOR'SLE LARRY WINN, JR.
HEARING ON ~IMPROV ING THE RESIARC4 INFRASTRUCTURE
AT U.S, COLLEGES ANC L.f . EZSITIES®
HOUSE COMMITYEE ON SCIENCE AAC TECMNOLOGY
Mar 8. 1984

THANK YOU MR, _HAIRMAN FOR THIS OPPORTUNITY TO WELCOME OUR
WITNESSES TODAY. WE ARE FORTUNATE TO HA/E THESE EXPERTS HERE AND | AM
CERTAIN WE WILL OBTAIN INFORMATION WHICH 1S 4ELPFUL TO US ALL.

IN THE MANY YEARS | MAVE BEEN ASSQOCIATED WITH THIS COMMITTEE. |
HAVE SEEN STRONG. CONTINUING SUPPORT FOR OUR COLLEGES AND UNIVERSITIES.
THEIR v 1TAL ROLES IN RESEARCH AND DEVELC®MEIAT HAVE BEEN AND ARE GREATLY
APPRECIATED. | DO NOT KNOw HOW WE COU_L HAVI SUSSTITUTED ANY OTHER
INSTITUTIONS FOR THETEXPERTISE OF OWR ZO.LEZGIS AND UNIVERSITIES IN BCTH
TRAINING THE ENGINEERS AND SCIENTISTS OF TOMIRROW AND IN CONDUCT ING
BLS1C AND APPLIED RESEARCH AND FOLLCn~IN\ CEVILOPENT. WE HAVE SEEN
MANY OF THESE EDUCATIONAL CENTERS RISE T2 ~rI CHALLENGES OF EXCELLENE
IN EUCCATION AND MOTIVATION, THE CC4PST T:C' AMONG THESE INSTITLTIONS
MRS FOSTERED INVENTION. INNOVATION, AND .+ 30300 INITTIATIVE,

POTH:NK MANY OF US WERE QUITE ZI&FFI04TID LAST YEAR anit Wt .

wtE SUBJECTED TO INSTANCES OF FUNDIWG ... . E°8.7.ES nRICH MAMVE NCT
SLATICIFATED (N THIS COMPET!TIVE ENV EZL'IWT | KNOW, FROM
+r23IGPTNIINIE WE mLLE RECE.VED, T=i™ oo+ I7-IR COLLEGED AND

o JESTiTIES WERE UPSET TeiT AWLRDS .O..0 EE oDI ON POLITHCAL. RETHEX

“rni'e PEER SELIEW., CIRCUMETANCES. HLPEZ._ -, . CAN SET WIS CONIITIC,
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RiGHT BY INTELL IGENT RE-EVALUATICN,

IN QUR SUPPORY OF THE AMERICAN COLLEGES AND JNIVERSITIES., WE
RAVE MAINTAINED CERTAIN CONCERNS, APPARENTLY. TECHRILOGY IS MOV ING
AHEAD SO xAPIDLY THAT OUR INSTITUTIONS ARE UNABLE TO KEEP PACE THROUGH
PROVISION OF MODERN INSTRUMENTATION. BUILDINGS. AND SUFPORT FACILITIES.
I HAVE WEARD THAT THE COST OF UPDATING THESE NECESSITIES TO INDUSTRIAL
LEVELS OF ADEQUACY COWD COST $3 BILLION. AND THAT AMOUNT IS REQUIRED
ORLY TO CATCH-UP, POSSIBLY OUR WiITNESSES COULD SHEL SOME LIGHT ON
MELRS TO OVERCOME THIS DILEMMA.

ANCYHER PCINT OF CONCERN 1§ THE HIGH OVERMIZZ WhiICH 1S BEING
LEVED AGA'NST RESEARCH PROJECTS BY SOME COLLEGES AND UNIVERSITIES,
ASAIN. 1 K™ ADv ISED THAT THESE 'OVERHEAD CHARGES CAN 20 AS MIGH AS 80
PERCENT.  TWAT 17 A LARGE AMOUNT TC CHARGE FOR C.ES-IAD. WE WONDER
wHAT THE DESTINATIONS FOR THESE FUNDS COWLD BE. 7 ..OULD SEEM TO BE
Ri1SrY wERUDENT 70 SUPPORT OTHER COURSES OF INS™R.CTION AT THE EXPENSE
CF FESEL&{m FUNCS. WE INTEND TO EXPLORE THIS CCWCER'. WiTH OWR
W

TRIESES,

I Zol8inG, YR, CraiRMAN, | WANT TC EXPRISE Z3A1h MY CONTINUED

SLERITT BLT =B INTELLIGENTY UTHLITIZATION OF THEID .287 RESOWRCES
Alm omZal TeR00%e TeE RATON'S COLLEGES 24D UNIVIRD C1ZS. AS, ALWAYS.
Teil =LI3 UL L8 THMELY WD SMOU.D BE BEMEFIUITAL T Jf ALL.
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Mr. Fuqua. I now recognize Mr. Sensenbrenner for any opening
statement he may care to make.

Mr. SenseENBRENNER. Thank you. Mr. Chairman, for this opportu-
nity to welcome our distinguished witnesses to this morning's hear-
ing and to make a few remarks concerning this morning's hearing

The future of technological innovation, which is determinative of
the social and economic vitality of this Nation, is dependent upon
this Nation's colleges and universities. This dependency rests upon
the dual missions undertaken by our institutions of higher educa-
tion—research and teaching.

These missions are inextricably linked. University resrarch is a
means of inquiry that furthers understanding and whose results
are imparted by the investigator to others. Thus, research of neces-
sity requires instruction. Further, although not generally thought
of as a product, university research produces the trained talent es-
sential for technological innovation. Conversely, teaching without
inquiry diminishes the quality of the instruction. Therefore, in
seeking to address th. problems of sur research infrastructure we
must examine and understand the impact of any proposed solu-
tions upon these missions.

Finally, incumbent in any consideration of improving the infra-
structure of our colleges and universities is the method by which
that is accomplished. Recently there has been an attempt by sever-
al universities to allevinrte their infrastructural problems thr _gh
direct solicitation to the Congress, thereby bypassing any peer
group review. In response, the American Association of State Col-
leges and Universities, the American Association of Universities,
the National Academy of Sciences, the Association of American
Medical Colleges, the American Society for Engineering Education,
and the American Physical Society have all issued statements or
resolutions, copies of which 1 have attached to my statement,
asking te Congress to reaffirm its support of the peer review proc-
ess in it: funding decisions.

I have, along with the gentleman from Kansas, Mr. Winn, intro-
duced a resolution, House Concurrent Resolution 257, which is co-
sponsored by members of this committee, in response to their re-
quest. Any improvement in the research infrastructure of our uni-
versities and colleges must be made on the basis of scientific con-
nections. rather than on having the right connections.

Mr. Chairman. I thank you for holding these hearings and 1 look
forward to our witnesses' testimony concerning these issucs. I ask
unanimous consent to include in the record the statements I men-
tioned in my remarks.

Mr. FuqQua. Without objection.

[The opening statement of Mr. Sensenbrenner and supporting
material follow:]

e
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OPENING STATEMENT OF

HONORABLE F. JAMES SENSENBRENNER. JR.. (R-WI)

MAY 8., 1984 .

THANK YOU. MR, CHAIRMAN. FOR THIS OPPORYUNITY TO WELCOME OLR
DISTINGUISHED WITNESSES TO THIS MORNING'S HUARING AND TO MAKE A
FEW REMARKS CONCERNING TH1S MORNING'S HEARING.

THE FUTURE OF TECHNOLOUGICAL INNOVATION, WHICH IS
DETERMINATIVE OF IHE SOCIAL AND ECONMIC VITALITY OF THIS NATION,
{S DEPENDENT UPON THIS NATION'S COLLEGES AND UNIVERSITIES. THisS
DEPENDENCY RESTS UPON THE DUAL MISSIONS UNDERTAKEN BY OUR
INSTITUT 1ONS OF HIGHER EDUCATION--RESEARCH AND TEACHING.

"ot MISSIONS ARE INEXTRICABLY LINKED., UNIVERSITY ‘RESEARCH
1§ & MEALRS OF INQUIRY., THAT TURTHERS UNDERSTANDING. AND WHOSE
RESULTS ARE IMPARTED., BY THE INVESTIGATOR., TO OTHMERS. THUS.
RESEARCH. " NECESSITY. REQUIRES INSTRUCTION. FURTHER, ALTHOUGH
NOT GENERALLY THOUGHT OF AS A PRODUCT. UNIVERSITY RESEARch
PRODUCES THE TRA'KED TALENT ESSENTIAL FOR TECHNOLOGICAL
PNWVOVATION,  CONVERSELY, TEACHING WITHOUT INCUIRY DIMINISHES THE
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GUAL ITY OF THE INSTRUCTION. THEREFGRE. IN SEEKING TO ADDRESS THE
PROBLEMS UF OUR RESEARCH INFRASTRUCTURE. WE MUST EXAMINE AND
UNDERSTAND THE [IMPACT OF ANY PROPOSED SOLUTIONS UPON THESE
MISSIONS.

FINALLY. INCUMBENT IN ANY CONSIDERATION OF IMPROVING THE

INFRASTRUCTURE OF QUR COLLEGES AND UNIVERSITIES. 1S THE METHOD BY
WHICH THAT 15 ACCOMPL ISHED, RECENTLY, THERE HAS BEEN AN ATTEMPT <
BY SEVERAL UNIVERSITIES TO ALIEVATE THEIR INFRASTRUCTURAL PROBLEMS
THOUGH DIRECT SOLICITATION TO THE CCNEGESS. THEREBY BY-PASSING ANY
PEER-GROUP REVIEW. IN RESPONSE. THE AMERICAN ASSOCIATION OF STATE
COLLEGES AND UNIVERSITIES, THE AMERICAN ASSOCIATION OF
UnIVERS:TIES. THE NATIONAL ACADEMY C= SCIENCES, THE ASSOCIATION OF
AMERICaN MECICAL COLLEGES., THE AMERICAN SOCIETY FOR ENGINEERING
EDUCATION. ANC iHE AMERICAN PHYSICAL SOCIETY. HAVE ALL ISSUED
STATEMENTS OR wESOLUTIONS., COPIES OF WHICH | HAVE ATTACHED TO My
STATEMENT, ASKING THE LONGRESS TO 2EAFFIRM ITS SUPPORT OF THE PEER
REVIEW FROCESS % ITS FUNDING DECISIONS. | HAVE. ALCNG WITH THE
SLLTLEMAN FROM KAaNSAS, MR, WINN, 1%NT3COUCED A RESOLUTION, H. COw.
Res. 257. whICH 1S COSPONSORED BY “EMEZRS OF THIS COMMITTEE, IN
PLIPONSE TO THEIR REGUEST. ANY IM3FIVIVENT IN THE RESEARCH
INFRASTRUCTORE OF GUR UNIVERSITIES 4%l COLEGES MUST BE MADE ON
THE BASIS OF SCIELTIFIC MERIT, RAT~ER TrAR ON HAVING THE RIGHT
CONMECT 1 kS,

Mo THataesn. 1 TeEMY YOO SCT 0 T T THEST HOARTRGS ARD

LLOK FURALs] 10 OUR WITNESSEST TEST Iy (NTERNING THESE ISSUES.
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NATIONAL ACADEMY OF SCIENCES

INC A L LD C XN

»

STATEMENT OF THE COUNCIL

FEDERAL FUNDING FOR RESEARCH FACILITIES ~ND INSTRUMENTATION

in recent months, there have been a few instances in which federal
funding decisions for major university scientific facilities have aot
been subject to an appropriste review process. Inforwed peer judgments
on the scientific merits of specific proposals, in open competitionm,
should be a central element in the awarding of all federal funds for

science.

In the past, such objective systems of evaluation have met the needs
of our country well, and have contributed to the scientific preeminence
of the United States. Im :he‘long term, they also help 1o maintain the
pluraliss that is important to the productivity of Averican science and

is characrerastic of political decision making.

We urge that the academic community and public officials exercise
vigilance to protect this informed evaluation and decision-saking process
in the awarding of funds, not oaly for the support of scientific research

proposals, but also for major scientific facilities and instrumentationm.

October 30, 1983
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The American Physical Soricty
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October 23, 1983

Boa. J.J. Sensenbrenner Jr.
U.S. House of Representatives
Vashingtoa D.C. 20515

Dear Mr. Sensenbrenner:

As President of the Amerficas Physical Society I wish to express oy deep
concern over the authorization of funds for major scientific projects in
the absence of iaformed advice frow fupartial scient{fic experts. Ny
concern is shared by the entive Executive Committee of the Society and, I
am confident, by the overwhalafng majority of the 22,200 rank and file
penbers of the Soclety.

Specifically, our concern ariges from the inclusion in BR 3132 of
funds for the creation of a Vitreous State Laboratory at Catholic Uni-
versily and & National Chemtcal Research Center at Colusbia University.
These projects were introduced by floor smendasent without consideration in
the Authorizatios Committee. Although both projects were eliminated by the
Senate, they were subsequently restored in the final appropriation bill
{Conference Report 98=272), subject to the restrictfon that fund§ not be
odligated for these two projects untfil they have been subjected to &
technical review and approval by the Department of Energy. Such s review
is not, 12 our opinfon, a satisfactory substitute for estabdblished proced~

ures of subuissfon and review by the appropriate agency followed by debate
in the Authorization Comittee.

In a related {ssue, the DoE proposed s program to create s Natfonal
Center for Advanced Materfals (NCAM) at Berkeley. The progras was elim-
fnated by the Rouse on the grounds of fnadequate review, but partisily
restored by the Senate, on the condition that adeguate technological review
be made before funds are available. Although the Center, as proposed, 1s
to become the largesr sinfle faril{sg ¢n she . €. ¢ gndertake bastis
research {n materfals, here again the esitablished procedures of submission
and review were bypassed.

Each year many worthy scientific profects are abdandoned or deferred
for lack of funds. Each such lnstasce resresents, to some degree, 8

technological risk for the United States. It is therefore essential that

-
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the advice of osur lesding experts be sought on establishing priorities, to
{ngsure that the most essent{al acd proulsing projects are funded. Failure
to follow such procedure leads invariably to s wvidespresd perception that
success 1o the competition for federal research funds {s less dependent on
scient{fic merit than oo hsving the rizht connecticas. Im our opinion,
confidence i{n the systesm has been geriously shaken by these instances, and
will be restored oaly by rigorous adherence to the established procedures
{a all future scientific funding.

We feel that it is ioportsat that this recest trend tovard spacial
fnterest funding of major scientific projects be reversed aud urge your
support on lasuriog that all mejor sclentific proposals adhere to estsb-
lished procedures of submission and reviev,

Si{ncerely y};:.

Robert E. Marshak

35290 O N—--2
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AAU STATEMERT OV DECISTON “ANINT IN FEDERAL FUNDING
FOR RESEARCH FACILITITS

The Associarion of American Universities redresents instirutions vhose
facullles are deenlv encared tIn recearcen. we anare vith ~anv other {nstie
tuttens and individuals a commitment ta ad<ancing the quality of the natfon's
tesearch effort. Since the vitality of this effort is closely linked to the
soundness of decisions made about science by pudlic bodies, it {s bdoth
aporopriate and important for the AAU to state fts collective vieus about the
ways io which those decisions are best oade.

The United States has evolved an af=tradle tut fragile systes of avarding
federal funds for reseasch. Tn general, Congress appropriates funds for the
support of broad categories of research. Subsequently, the adninistering
fuderal agency fssues guidelives for taxiag appl.cations 4n & manper that
assures fair and open cospetition. Researchars then submit detafled proposals
that are judged by experts, scientists chosen for their ability to make sound
and careful judgments in the scientiffc area {nvolved. This sethod maxisizes
the scientific return on the federal favestcent by assuring that avards are
made cn the scientific serit of the proposal and the professional merit of
che proposer.

The same method governed most federal programs {n suppor. of scientific
facilities when such programs existes. Rowever, in the early 1970s, most
federal government prograzs {n support of the construction and renovation of
research facilites ended. The subsequeat decade-long failure to a:ztend to
the capital base of univarsicy scfence has led to a backlog of necd that has
hazrered American science snd placed greas stress on the 7t cesses by which
the government aliocates scientific resources.

He believe that processes dbased on the {nformed peer judgzents of other
scientists need to bo preserved and strengrhened, Ve therefore urge sclientists,
leaders of Ascerica’s universities, and Me=bers of Congress to support the
practice of swarding funds for the support of science on the basis of sclientifsec
merit, fudged {n an objective snd infor—ed sanmer. Further, wve urge them to
refrain from actions that would make scfentific decistons a test of political
influence rather than a judgrent on the quality of the work to be done. These
principles should apply in saking decis‘fons about sclentific facflities as
well a8 {n gvarding funds for research projects.

Firally, we urge olficials of the natfcnal Adminfstratfon and Members of
Congress to deal procptly vith the decav cf the physical plant that houses puch
of the nation's basic resgfuch. 5.1537, introduced by Senators Danforth and
Eazgleton, {5 2 bipartisan effort to deal with thN¢s natdonal prioxity and
deserves strong and prompt support,

October 25, 1983
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DATE: Ncvemper 22, 1383 [RESCLUTION €13 .

WHEREAS, The 158 zemper citutians of the aserican Associaticn
- of State Colleges anc Universities 'AASCY) are commitied )

o fzztering scientific research beneficial tC our nation,

SHEREAS, Fecers! fundas {or research projects and facililies are
crgcitionaily awarced an the Dasis of Their scientific

mer.: tudged in a fair and open competilicn,

SEESEAS. A6 2Qultable process Of peer feview at Tegeral agencies
=usT De the Fuiling forse in he awarding of luncs fer

“ew SCLentLlis TRCIIIILES ANC TESEAFCH Prulesls,

- Jazen: ef ze-e Oy sCme LlaStiiutlins have Jvoasses TILS

sraferres see” MeVIEW Drocess.

WREFTRZ. Stsar srientifit ANG GGUCATALCCAL ASSOLLATLINS navEe Urgec
cmg rayesga. ~f tNese rECENT 3CTL0MS INC an acherence O
seer “avimy sreeZures U0 ALl fltire scienclfll: Tunding.

e 2

N it “ 3% 5@ ADSTLIAn A5SCCIdiLcn 3 ffate Talleges and Ja.vere

stetas AASCL JCAn 41N Inese Jiner 3rours Lh tesffirming lhe

melms il trat DemSS (O 1N S.IUIrt If sZianlis Jo pwartes
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RESOLVED, T Rat <€ urge scientists, ecucatirs anc memders of (ongress

£0 "refrain 0@ 8CTACNS thAD #CLLZ Zake scientific decisions

qualily of the work o de azne.” ¢

® QAU Statement on Cecision Making in Fegerxl Tumzinm
for Research Facalities, Octoder 25, 19€3.
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American Society
for

Engineering Education

washington, d.c.
REFLY TR

ENGINEERING DEAVS COUNCIL ’
Officers 198384 RESOLUTION
Retere & Poge .
Fer a6 Lassernsty At the annual meeting of the Engineering Deans' Institute
VieCrrmer on April &, 1984, the following action was tsken:
T esvermre Techonagn! Loengracy
Teaws AS T barcecnsy WHEL..AS, The Engineering Deans’ Council of ASEE sre
Directon committed to fostering fundaments! engineering research and
Past ¥t Chny engineering education beneficial to our nation,
L peorvads of Niaewe Chesige
e ety o Neoteges WHEREAS, Federal funds for research projects snd facilities are
Assrd & Secate traditionsily awsrded on the basis of their merit judged in & foir
Laneass fwer L vy
ok and open competition,
Pearea Caratas S Lasearmry
Fvooad ot yoneliOB WHEREAS, An equitable process of peer review at Federa!
2 Dot gt agencies must be the guiding force in the awarding of funds for
Caeyewey of bomih Cammicne new engineering facilities and research projects,
EDC Affilsate ¥ember
Representative

T B Oasa
B2 Mery o L awrace of S0 Anurwee
£x officic Board Mexbers

© Eeusnd Loer
ASIE BawSavstuire

Mohe  Rane <&

Pt Lacts it

Pae'V bace

Krses Reararer & Lagresrveay Co
Lawe' ¥ fp v
Colarale S gt | groare iy

WHEREAS, R.cent efforts by some institutions have bypassed
this preferred peer review process,

WHEREAS, Other scientific and educationsl associstions have
urged the reversal of these recent actions and an adherence @
peer review procedures in all future engineering and scientific
funding, be it

RESOLVED. That the Engineering Deans’ Council of ASEE join
with these other groups in reaffirming the principle thst funds
for the support of engineering and science be swarded on the
basis of "merit, judged in an cbjectlive and informed manner® by
a pane! of peers, and be it further

RESOLVED, That we urge engineers, scientists, educstors and
members of Congress o “refrain from actions that wou'ld base
the swarding of Federally funded research and education
facititres on politicsl influence rather than on the merit of the
work to be done.*
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American Association
for the Advancement af Science

1776 MASSACHMUSETTS AVENUE NW WASHNINGTON. O C . 2003
Prone 4274800 (Acse CBar 32 Coen &

e o.c

March 1, 1584 .

The Honorable F. James Sensenbrenner
315 Cannon House Offtce Butlding
U.S. House of Representatives
Washingten, D.C. 20518

Dear Mr. Sensenbrenner:

Thank you for your ietter of Februsry 15 about H. Con. Res. 267
which you have introduced along with lLarry Winn.

I would hope that the calendar of the Mouse Science and Technology
Committee will permit an early consideration of 257. An upcoming ARAS
foard meeting on G«10 March will include &n Overview of various congreste
ionas actvities, At that time I will review with Boord members the
8ciicn you and Mr. Winn have taken in response to the Board's statement

I

on 10 Decemde 1454,

if the event the Coamittee chooses to hold hearings on the Resolute
ton, the Americar Association for the Advsnceres! of Scierce 5tands pree
parec o testify 1n support of t, 47 we are asked tc do so. You and
Me. winn are to be complimented on your gro=pt and Jirect response to
the peeential’ protlems outlined in our Dececber statement.

Jircerely, g
LX.ELL' ‘n.a. Vorey

frecutive Officer

To
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ugty CONGRESS
o 1, CON. RES. 257

To reaffirm the commitment of the Congress to award Fedesal funds for scientific
research projects and facilities solely on the basis of scientific merit as
determined by a peer review process.

IN THE HOUSE OF REPRESENTATIVES

FEBRUARY 8, 1884

Mr. SexsexsrFNNER (for himself and Mr. WINN) submitzed the following concur-
rent resolution; which was referred to the Commitice «u Science and Tech-
nuing_\'

CONCURRENT RESOLUTION

To resffirm the commitment of the Congress to award Federal
funds for scientific research projects and facilities solely on
the basis of scientific merit as determined by a peer review

process.

Whereas the Congress is committed to fostering scientific re-
search beneficial 1o our Nation;

Whereas this commitment has enabled the United States to
achieve preeminence in scientific rescarch:

Whereas this preeminence can be maintained orly when Federal
funds for scientific research projects and fac.ities are award-
ed solely on the basis of scientific meric 2. determined by

Prer review groups;

*
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Whereas peer review at Federal agencies must be the touch-
stone for awarding Federal funds for scientific research proj-
ects and facilities;

Whereas recent incidents of political influence by some institu-
tions have bypassed this preferred peer review process and
threaten the Congress commitment of unbiased support for
meritorious scientific research projects and facilities; and

Whereas -scientific and educational associations have urged the
Congress to reaffirm its commitment to adhere to peer
review procedures in funding scientific research projects and
facilities: Now, therefore, be it

1 Resolved by the House of Representatives (the Senate

o

concurring), That the Congress reaffirms its commitment to

the principle that funds for the support of scientific research

w W

projects and facjlities should be awarded solely on the basis of

L

scientific merit as determined ir. a {3ir and open competition

6 by a review of peers, and urges that interested parties refrain

-3

from actions that would bypass the peer review process.
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Mr. FuqQua. Permission is granted to take pictures throughout
the course of the hearing.

Today our first witness to present his remarks is Dr. George
Keyworth, Science Adviser to the President and Director of the
Office of Science and Technolugy Policy. I am pleased to welcome
Dr. Keyworth.

Dr. Keyworth, you may present your prepared statement and we
will make it a part of the record, if you wish, or you may summa-
rize your remarks.

STATEMENT OF DR. GEORGE A. KEYWORTH, SCIENCE ADVISER
TO THE PRESIDENT AND DIRECTOR, OFFICE OF SCIENCE AND
TECHNOLOGY POLICY, EXECUTIVE OFFICE OF THE PRESI.
DENT
Dr. Keyworti. Mr. Chairman and members of the committee,

I'm particularly pleased to have a chance to meet with you today.

The subject of these hearings, which might be characterized as the

health of our universities and colleges, occupies a very high priori-

ty in the White House Science Office. The competition that our
country faces from foreign competitors. both in the area of industry
and national security, can only be met by taking fu!l advantage of
the immense science and technology expertise we have in the

United States. In order to do that we depend on the continuing pro-

duction of highly trained technical personne! from our Nation's

universities and colleges.

American universities are cliarly one of the most precious re-
sources this country has. Although there are individual great uni-
versities in many countries, as a group the U.S. universities far, far
outdistance those of any other nation. The model we've evolved
over the past centurv—of close interaction between research and
education—not only allows our classroom instruction to reflect the
most current information possible, but it also means that we can
expose our students to some of the most creative minds in the
world in the form of their teachers.

Mr. Chairman. there can be no disagreement that the public in-
terest requires a healthy and stimulating atmosphere for both re-
searca and education in our universities and colleges. This is a re-
sponsibility that cuts across all of society, because all of society
benefits trom heaithy universities. As you know, Federal programs,
State and local government efforts, and industrial initiatives, both
separately and in growing partnerships, have vone a long way over
the past few years in strengthening those areas of university re-
search and training with the greatest potential for contributing to
our needs. As a result, the situation today is significantly better
than it ws just a short time ago, and programs now underway will
continue to bring improvements in the future, so now. with those
substantial programs underway, I believe this is a good time for us
to assess the future,

One extremely hopeful sign is the progress we've been making in
overcoming what had evolved in recent years to become an adver-
sarial rather than cooperative relationship between industry, aca-
demia. and Government. Admittedly, we still have a long way to go
in repairing this rei. tionship, but the payoffs aie worth the effort.
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And by pavotts I mean our ability ta capture this great advantage
we have over our competitors-—and that's the clear superiority of
American science and technology.

I would offer as evidence of this superiority the remarkable con-
rinuing record of success of American scientists in winning Nobel
Prizes in science--a clean sweep last vear and more than 70 per-
cent of all the science prizes of the pust decade. Our leadership in
science offers us great lev rage. great opportunities to devise inno-
vative new technologies and applications of technology. But to con-
tinue to capitalize on this leverage, in today's economic environ-
ment we need to stren'g;then even more the partnerships between
the different sectors of America. These are the partnerships we
need if we expect to remain truly competitive with other nations, if
we expect to keep America No. |.

This challenge weighs heavilv on the administration and the
Congress because of the inevitable influence that Federal actions
have on universities. As we've seen, Federal actions can lead uni-
versities to incur substantial financiai obligations they might oth-
erwise have avoided. In fact, those schools with large research pro-
grams, many of which have their origins in Federal programs, also
have much higher ongoing expenses just to maintain their infra-
structure.

Today. universities conduct more basic research than any other
institutions in our society, s¢ we can s.e why Federal funding for
basic research is 1 commonly vsed measure of the Federal (Govern-
ment’s support for the university research infrastructure. And, es |
pointed out several months age to this committee, with the Vresi-
dent's fiscal 1985 budget reauest we're looking at a real mcrease
pevond mere inflation of more than 25 percent over the past |4
,'vmrs in Federal support for basic research in universities and col-
ees.

n truth, we don't yeo know what the extent of the impact of
these increases will be because o substantial part of it is still in the
pipeline. Thuse are the funds for new fiscal vear 1984 programs
and for fiscal vear 19585 progrims that won't be fully implemented
for another vear, o0 one of my messages over the past 2 vears to
universities has been for them to be patient because help is on the
Wiy,

Mr. Chairman, like you I ve had numerous opporiunities to dis-
cuss this problem with university presidents and administrators. In
almost all cases thev point back to the 1960°s as the golden years of
university health. In those post-Sputnik vears the Nation placed an
unprecedented emphasis on science and technology and on the
tratning of technicad tadent in particular.

Well, golden ages . » golden because they are rare. Today. and
for the foreseeable - .ure, we have to anticipate manv more con-
straints on our chility to support rapid growth across all sectors of
sewiety, Our umiversties and colleges, along with evervone else.
now have to adjust to an era of more limited resources, That
doesn’t mean the universities can’t be very healthy but it means
thev and we have to set priorities jor support.

Mr Chairman, | would like to make what | think is an impor-
tant observation sbout thit support. In the 1%0's, before the inhib-
iting effect of the Mansfield amendment. the strongest and in

¢ *
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many waa most imaginative supporter of university basic research
was the rtment of Defense, and very little of this was classi-
fied research or, frankly, research with any direct military applica-
tion, but in those days the DOD recognized the value of a solid in-
vestment in knowledge and in talent.

Although the formal restrictions of the Mansfield amendment no
longer exist, they did their damage. We have lost much of the all-
important commitment and expertise within DOD that made its

rogram so successful. This is an issue that I have discussed with

tary Weinberger and with Under Secretary DeLauer. Both of
them recognize the responsibility of DOD to once again play a
strong role in helping our universities, and they have expressed
their commitment to trying to bring that about. My point is that
D()Dhca;x i:md should play a significant role in maintaining univer-
sity health.

course, it wasn't only DOD that was em izing mission rel-
evance in its R&D support in the seventies. Civilian agencies dre -
back on their investments in basic research, too. The universitics,
in a financial bind, did what you or I would probably choose to do.
In order to support researchers snd students, they cut other ex-
penditures. That meant deferring improvements to facilities, defer-
ring purchase and even maintenance of instrumentation, and in
general conserving programs they had rather than undertaki
new oiies. Su in a very real sense the economizing actions the
to take in the seventies when basic research support fell off led to
some of the problems we see today.

The resulting deterioration of research instrumentation at U.S.
universities and colleges has been the subject of 4 number of stud-
ies. This instrumentation problem has many causes, not the least
of which is the pace of today’s technological progress, which quick-
ly renders scientific instrumentation obsolete. For that reason, we
have to recognize it not only as an acute problem today but as a
continuing problem from now on, but we should also be aware that
this is a situation in which industry can provide significant assist-
ance, particularly if universities are encouraged and permitted to
explore new methods for financing the purchase and lease of in-
struments. We should certainly try to continue to search for w.
to stimulate university-industry cooperation to address these n .

At the same time, the administration has already proposed sub-
stantial increases in funding for instrumentation over the past few
years. in fiscal years 1984 and 1985 we expect a total of more than
S800 million in Federal funds to be applied to high-priority instru-
mentation needs in universities. This emphasis over a period of
years should greatly reduce this problem of inadequate instrumen-
tation.

Aging research facilities—and by that we mean laboratories and
large research tools—constitute a different kind of problem which
is more difficult to solve. Funds for new laboratories are hard to
find. and universities are particularly strapped for funds to main-
tain ind now renovate aging facilities. At t?\is point it is very hard
to get a good idea of just what the needs are. An ad hoc interagen-
cy steering committee was formed by NGF in November of 1933 to
conduct an indepth study of the university research facilities. We
expect some results from this study by February of next year.
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The problems of research instrumentation and facilities are onl
two facets ot the broader concern regarding the health of U.S. col-
leges and universities. The real question is whether these institu-
tions will he able to continue to produce the leading scientists and
engineers that the country will need to compete. I think we have
taken some major steps to turn around this problem of the re-
search infrastructure in our universities and colleges. Specifically,
the strong growth in Federal support for university research, the
emphasis on instrumentation, the special programs to improve the
linkages between industry and academia, all constitute important
changes over the past few ycars.

Mr. Chairman. although there has been a de facto relationship
between universities and the Federal Government for more than 40
vears, there has been no explicit recognition of the nature of this
relationship nor of the responsibility of the Federal Government
toward universities, so I think it is time for Government to take a
fresh look at whether there could be more productive relationships
between mission agencies and universities, relationships that ac-
knowledge the unique role of universities in producing both re-
search and talent.

For that reason, I have recently asked the White House Science
Council to undertake a study of the broad policy questions that
affect the current and future health of our colleges and universi-
:ie:;; Let me just suggest some of the topics that 1 hope they will
QOK at.

One would be th.e issue of the Federal Government's role in en-
suring a productive research environment. This includes the nag-
ging problem of indirect costs, an issue that Secretary Heckler has
specifically asked us to address. In response to her request, an
OSTP staff working group has been established, and their work
will be coordinated with that of the Science Council.

A second area of the study is likely to concern the effects on re-
search productivity of the uncertainties and redtape involved in
funding. While we have no intention of even suggesting an entitle-
ment program for research, neither do we see much sense in fore-
ing the most productive researchers and teachers to waste so much
of their time plaving the grantsmanship games.

Some possibilities have been suggested and should be looked at.
They include multiyear funding cycles in the (Congress; longer term
project grants from the agencies; large flexible grants to institu-
tions instead of individual project grants; even research support for
outstanding individuals based on a history of performance rather
than on a research proposal.

| would expect the group also 1o look at the problem 1 discussed
earlier. that of the university physical facilities and instrumenta-
tion. Another question worth a fresh look is whether mission agen-
cies have special responsibilities. of the kind that NSF does. to help
maintain the health of universities, and just how broad are those
responsibilities.

Since 1 know the White House Science Council members recog-
nize the tremendous importance to U.S. university vitality of for-
eign students and teachers. | would hope the group would consider
positive ways 10 encourage and retain them in this country—as op-

‘_')j
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posed to that sentiment that would limit the access of the best for-
eign intellects to our universities.

Finally, over the past few years a new factor has emerged in uni-
versities—their increased interactions with industry. How do we
maximize the benefits to universities of this interaction and how do
we minimize the risks of compromising the research environment
we are determined to enhance? 1 am especially pleased with the
prospects for this study, and I would expect that its outcome will
play an important part in the approaches we propose to take in
coming years.

Mr. Chairman, that concludes my testimony. I would, of course,
be _FLeased to respond to questions from members of the committee.

[The prepared statement of Dr. Keyworth follows:]
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PkuPu&tu ItS{lHu Y UOF UK. 6. A. KEYNORTH, i1
SCIeN OVISOR TO THE PRESIDEKY, AND
DIKECTOR, OFPICE OF SCItNCE AND TECHNULUGY POLICY
Extiul fve OFFICE OF THL PRESIDENT

HEAKINGS ON lHPkUV!Nb THE KESCARLH [(NFRASTRUCIURL
Al u-5. UNIVERSTIIES ANU CULLLGES

UNITED SEATES HUUSE OF REPRESENTAIIVES v
COMMITitt UN SCIENCE ANU TECHNUI UGY
MAY 8, 1984

MR. LHAIRMAN AND MEMBERS OF THE LOMMITTEE:

[‘M PARTICULARLY PLEASED TO HAVE A CHANCE TO MEETY
WITH YOU TODAY. THE SURJECT OF THESE HEARINGS, WHICH
MIGHT BE CHARACTERIZED AS Trt HEALTH OF OUR UNIVERSITIES
AND COLLEGES, OCCUPIES A VERY HIGH PRIORITY IN THE WHITE
Houst SCIENCE UFFICE. [HE COMPETITION THAT OUR COUNTRY
FACES FROM FOREIGN COMPETITORS, ROTH IN THE AREA OF
INDUSTRY AND NATIONAL SECURITY, CAN ONLY BE MET BY
TAKING FULL ADVANTAGE OF THE IMMENSE SCIENCE AND TECHNOLOGY
EXPERTISE WE HAVE IX THE UMITED STATES. AND IN ORDER
TO DO TMAT WE DEPEND ON THE CONTINUING PRODUCTION OF
HIGHLY TRAINED TECHNICAL PERSONNEL FROM OUR NATION'S

UNIVERSITIES AND COLLEBES.

AMERICAN IINIVERSITIES ARE CLEARLY ONKE OF THE MUSY
PRECIUUS NKLSUUKCES THIS COUNTRY MAS. ALTHOUGH THERE
ARE INDIVIDUAL GKREAT UNIVERSITIES IN MANY COUNTRIES, AS

A GkuuP THE U-S. UNIVERSITIES FAR, FAR OUTDISTARCE )
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THOSE Uf ANY UTHER NATION. [|HE MODEL WE’VE EVOLVED

OVER THE PAST CENTURY--OF CLOSE INTERACTION BETWEEN
RESEARCH AND EDUCATION--NOT OKLY ALLOWS OUR CLASSRUUM
INSTRUCTION TO KEFLECT THE MOST CURRENT INFORMATION
POSSIBLE, BUT IT ALSO MEANS THAT WE CAN EXPUSE OUR STUDENTS
TO SOME OF THE MOST CREATIVE MINDS IN THE WORLD IN THE

FORM OF THEIR TEACHERS-.

MR. (HAIRMAN, THERE CAN RE NO DISAGREEMENT THAT
THE PUBLIC INTEREST KeQUIRES A MEALTHY AND STIMULATING
ATMOSPHERE FUR BOTH RESEARCH AND EDUCATION IN OUR
UNIVERSITIES AND CuLLEGES- [MIS IS A RESPONSIRILITY
THAT CUTS ACROSS ALL OF SOCIETY, BECAUSE ALL OF SOCIETY
BENCFITS FROM HEALTHY UNIVERSITIES. AS YOU KNOW,
FEDEKAL PRUGRAMS, STATE AND LUCAL GOVERNMENT EFFOKITS.
AND INDUSTRIAL INITIATIVES, BOTH StPAKATELY AND IN
GRUWING PARINERSHIPS, HAVE GONE A LONG WAY OVER THE
PAST FEW YEARS iN STRENGTHENING THUSE AKEAS OF UNIVERSITY
RESEARCH AND TRAINING #ITH THE GPEATEST PUTLNTIAL FOR
COUNTRIRUTING TO OiR NEEDS. AS A RESULY, THE SITUATION
TODAY S SIGNIFICANTLY BRETIER THAN !T wAS JHST A SHORT
TIME 4AGu, AND PRUGRAMS NUW UMDERWAY WILL CONTINUE TQ
BiING IMPROVEMENTS (N THE FUTURE- S0 NOW, WITH THUSE
SUBSTALT AL PRIGRAMS UNDERWAY, | BtLIEvE THIS IS A GOOD

TiME FOR (IS TO ASSESS THE FUTURE -
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ONE EXTRENELY HOPEFUL SIGN 1S THE PROGRESS wE'VE
BEEN MAKING IN OVERCOMING WHAT NAD EVOLVED IN RECENT
YEARS TO BECOME AN ADVERSARIAL RATHER THAN COOPERATIVE
RELATIONSNIP BETWEEN INDUSTRY, ACADEMIA, AND GOVEKNMENT -
ADMITTEZDLY, WE STILL MAVE A LONG WAY TO GO IN REPAIRING
ThisS RELATIONSHIP, BUT THE PAYOFFS ARt WURTH THE EFFURT-
AND RY PAYOFFS | MEAN OUR ARILITY TO CAPTURE THIS 6REAT
ADVANTAGE Wt WAVE OVER OUR COMPETITORS-~AND THAT'S THE

CLEAR SUPERIURITY OF AMERICAN SCIENCE AND TECHNOLOGY-

| wWouLD OFFER Aas avxns&és OF THIS SUPERIORITY THE
REMARKABLE CONTINUING RECORD OF SUCCESS OF AMERICAN
SCIENTISTS IN VINNING NOBREL PRIZES IN SCIENCE~"A CLEAN
SWEEP LAST YEAR AND MORE THAN /U PERCENT OF ALL THE
SCItNCE PRIZES Ov.R THE PAST DECADE- UUR LEADERSHIP IN
SCIENCE UFFERS US GREAT LEVERAGE, GREAT OPPORTUNITIES
TU DEVISE INNOVATIVE NEW TECHNOLOGEIES AND APPLICATIONS
QF TECHNOLOGY» BUT TO CONTINIE TO CAPITALIZE ON THIS
' EVERAGE, IN TODAY'S ECONOMIC ENVIRONMENT WwE NFED TO
STRENGTHEN EVEN MOPE THE PARTNERSHIPS BETWEEN THE
PIFFERENT SFCYORS OF AMERICA. THESE ARE THE PARTNERSHIPS
WE NEED IF WE LXFECT TO REMAIN TRULY COMPETITIVE WITH

GTHERK NATIONS, I+ WE EXPECT TO KEEP AMERICA NUMBER ONE-

IHIS CHALLENGE WEIOMS HEAVILY UN THE ADMINISTRATION

any THe CONGRESS RECAUSE OF THE INEVITABLE INFLUENCE
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THAT FEDERAL ACTIONS HAVE OM UNIVERSIVIES. AS WE'VE SEEN,
FEDERAL ACTIONS CAN LEAD UNIVEKSITIES TO INCUR SUBSTANTIAL
FIN NCIAL ORLIGATIUNS THEY MIGHT OTHERWISE HAVE AVOIDED-
IN FACT, THOSE SCHOOLS WITH LAKGE RESEARCH PROGRANS,

MANY OF WHICH HAVE THEIR UKIGINS IN FEDEKAL PROGRANS,

ALSO HAVE MUCH HIGHER ONGOING EXPENSES JUST TO MAINTAIN

THEIR INFRASTRUCTURE-

TooAY, UMIVEKSITIES CONDUCT MORE BASIC RESEARCH
THANt ANY OTHER INSTITUTIONS IN OUR SOCIETY, SO WE CAN
SEE WHY FEDERAL FUNDING FOR BASIC RESEARCH IS A COMMONLY
USED MEASURE OF THE FEDCRAL GOVERNMENT'S SUPPORT FOR
THE UNIVERSITY RESFARCH INFRASTRUCTURE. AND AS |
PUINTEE UUT SEVERAL MONTHS AGU TO THIS LOMMITTEE-"WITH
THE MRESIDENT'S FY 94% RUDGET REQUEST WE'RE LOOKING AT
A REAL INCREASE, RLYOND MtRt INFLATION, UF MORE ThAN 45
PERCENT OVER THE PAST FOUK YEARS IN FEDERAL SUPPOURT #uk

BASIC RESEARCH IN UNIVERSIVIES AND COLLEGES.

In TRUTH, WE DON'T YET KNOW WHAT THE EXTENT OF THE
IMPACT OF 1hOSE INCREASES wiiLi BE, BECAUSE A SUBSTANTIAL
PART OF iT [S STILL IN TYHE PIPELINE- THOSE ARE THE
FUNDS FOR NEw FY 84 PROGRAMS AND FOR I'Y 8. PRUGRAMS
THAT wOk'T Bt FULLY JMPLEMENTED FOR ANOTHER YEAR. S0
GhE OF MY MESSAGES OVER THE PAST TWO YEARS TO UNIVERSITIES

HAS BEEN FOR THEM T0 BE PATIENT-"HECAUSE HELP IS ON THE WAY.
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THERE'S NO QUESTION BUT THAT UNIVERSITIES NAVE HAD
THEIN SHARE OF UPS AND DOWNS OVER THE PAST FOU® DECADES.
NOT ONLY MAVL THEY SEEN SWINGS IN THE NATURE AND AMOUNT
OF SUPPUKT FUK THEIR RESEARCH PROGRAMS, BUT DEMOGRAPHIC
CYCLES HAVE SOMETIMES SEVERELY PRESSURED THEIR RESOURCES.
SOMETIMES UNIVERSITIES HAVE HAD TO MOUNT MAL RuSHES T¢
DEVELOP NEW PROGRAMS AND BUILD ADDITIONAL FACILITIES TO
ACCOMODATE GRUWING STUDENT POPULATIONS, AND LATER, AS
STUDFNT POPULATIONS AND INTERESTS CHANGER, THFY FOUND
THEIR FLEXIBILITY OF RESPONSE SEVERELY LIMITED BY

COMMITMENTS MADE IN EARLIER TIMES-

Fik. (HAIRMAN, LIKE YOU |'VE AAD NUMERUUS OPPORVUNITIES
TO DISCUSS THIS PROBLEM WITH UNIVERSITY PRESIDENTS AND
ADMINISTRATORS - [N ALMUST ALL CASES THEY POINT BACK Tu
THE 1490U°S AS THE GOLDEN YEARS OF UNIVERSITY HEALTH.
IN THOSE POST-SPUTNIK YEAKS THE NATION PLACED AN UNPKL(cUENTED
EMPHASIS ON SCLENCE AND TECHMNULOGY, AND ON ThHE IRAINING
OF TECHNICAL TALENT IN FARTICULAR. IHIS EMPMASIS MEANT
(NCREASED INVTEREST AND SUPPORT FROM ALL SETTORS, INCLUDING

& FECUSGNITIUN GF A STRUNG FEDEKAL GUVERNMENT ROLE-

WEer, GOLDEN AGES ARE GOLDEN BECAUSE THEY ‘Rt kawt. loDav,
ANl FOK THy FORESEEARLE FUTURE, wit HAVE YO ANTICIPATE MANY
MORE CONSTRAINTS ON OUR ARILITY TO SUPPORT RAPID GRONTH

ACROSS ALt SELCTORS ob SOCIETY. UUR UNJVERSITIES AND COLLEGES,

O
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ALONG WITH EVERVONE ELSE, NOW HAVE TO ADJUST TO AN ERA
OF MORE LIMITED RESOURCES. THAT DOESN’'T MEAN THE UNIVERSITIES
CAN'T BE VERY HEALTHY, BUT [T MEANS THEY AND WE HAVE T0O

SET PRIORITIES FOR SUPPURT.

Mr. CHAIRMAN, 1'D LIKE TO MAKE WHAT | THINK IS AN
IMPORTANT ORSERVATION ABOWT THAT support. In THE 196Gs,
REFORE THE INHIBITING EFFECT OF THE NANSFIELD AMENDMENT,
THE STRONGEST AND IN MANY WAYS MOST IMAGINATIVE SUPPORTER
OF UNIVERSITY BASIC RESEARCH WAS THE LEPARTMENT OF
LEFeNSE- AND VERY LITTLE OF THIS WAS CLASSIFIED RESEARCH,
OR, FRANKLY, RESEARCH WITH ANY DIRECT MILITARY APPLICATION.
But In THOSE DAYS THE UOU RECOGNIZED THE VALUE OF A

SOLID INVESTMENT IN KNOWLEDGE AND TALENT.

IF THAT ORJECTIVE SOUNDS FAMILIAR TO You, IT's
BLCAUSE OUR ADMINISTRATION HAS BEEN STRESSING THOSE
SAME GOALS FUR MUCH OF OUR SUPPORT FOk BASIC RESEARCH
TODAY. IHE FACT IS THAT MANY OF THE NATION'S BEST
RESEAKCH UMIVERSITIES--PLACES LIKE Fl]l AnD CALTECH-~ARE
STRONG NATIONAL RESGURCES IODAY PRECISELY AS A RESILT
UF TMAT LUU SUPPORT TWO DECADES AGO- WE'VE DONE OURSELVES
A GRAVE DISSERVICE IN THE FIFTEEN YEARS SINCE WE REINED
IN YHE ARILITY OF DOV To SUPPORT BROAD AREAS OF RESEARCH

AND EDUCATION.
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ALTHOUGH THE FORMAL RESTRICTIONS OF THE MANSFIELD
AMENDMENT NO LONGER EXIST, THEY DID THEIR DAMAGE-
WE'VE LOST MUCH OF THE ALL~IMPORTANT COMMITMENT AND EXPERTISE
WiTHIn DUU THAT MADE 1TS PROGNAMS SO SUCCESSFUL. IMis
IS AN ISSUE |'VE DISCUSSED WITH SECRETARY NEINBERGER
AND WITH UNDERSECRETARY UELAUER. BOTH OF THEM RECOGNIZE
THe RESPONSIBILITY OF LULU TO ONCE AGAIN PLAY A STRONG
ROLE IN HELPING DUR UNIVERSITIES~~AND THEY'VE EXPRESSED
THEIR COMMITMENT TO TRYING TO BRING THAT ABOUT. [N ThE
PAST FLW YEARS WE'VE BEGUN TO MAKE SOME SLOY PROGRESS
IK REBUILDING DUL’'S UNIVERSITY PROGRAMS, AND | THINK WE
CAN LXPECT YC SEE GROWTH [N THAT AREA IN THE MEXT FEw
YEARS. My PoInNT [S THAT LUOU CAN AND SHOULD PLAY A

SIOGHIFICANT ROLE IN MAINTAINING UNIVERSITY HEALTH-

Uf COURSE., IT WASN'T ONLY LUL THAT WAS EMPNASIZING
"MISSION-RELLVANCE” IN 1TS KEU supPORT IN THE 1Y/U’s.
CIVILIAN AGENCIES DREW RACK ON THEIR INVESTMENYS IN
BASIC RESEARCH TOO. FEDERAL EMPHASIS ON UNIVERSITY
BASIC RESEARCH SHRANK WHILE NEARER-TERM STIMULI FOR
TECHNOLOGY THROUGH APPLIED RESEARCH WAS FAVORED. WITH
THE EXCEPTION OF THE NATIONAL DCHIENCE FOUNDATION AND
THE NATIONAL INSTITUTES OF HEALTH, DURING THE 1Y7Us THe
mMAJOR FEDERAL REU AGENCIES==-DUL, bUL. WAJA--DIVERTED
RESEARCH FUNDING AWAY FROM UNIVERSITIES TO THEIR OWN

LAKOKATORIES OR TO INDUSTRY-

-
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IHE UMIVERSITIES, IN A FINANCIAL BIND, DID WHAT
vou OR | wOULD PROBABLY CHOOSE TO DO- IN ORDER TO
SUPPORT RESEARCHERS AND STUDENTS, THEY CUT OTHER EXPENDITURES.
THAT MEANT DEFERRING IMPROVEMENTS TO FACILITIES, DEFERRING
PURCHASE AND EVEN MAINMTENANCE UF INSTRUMENTATION, AND,
IN GENERAL, CONSERVING PROGRAMS THEY HAD, RATHER THAN
UNDERTAKING NEW ONES. S0 IN A VERY REAL SENSE THE
ECONOMIZING ACTIONS THEY HAD TO TAKE IN THE 197Us wHEn
bASIC RESEARCH SUPPORT FELL OFF LED TO SOME OF THE

PRORLENS WE SEE TODAY-

1HE RESULTING DETERIORATION OF RESEARCH INSTRUMENTATION
AT U-S. UNIVERSITIES AND COLLEGES #AS BEEN THE SUBJECT
OF A NUMBER OF STUDIES. IN A RECENT NSF SURVEY, OFFICIALS
JF 4§35 UNIVERSITIES AND COLLEGES CLASSIFIED 25 PERCENT
OF THEIR RESEARCH EQUIPNENT AS OBSOLETE- IN FACT, OF
ALL ACADEMIC RESEARCH EQUIPMENT IN USE IN LY8Z, onLy l6
PLRCENT WAS CHARACTERIZED AS BEING “STATE OF THE ART-"
IHESE DEFICIENCIES DIRECTLY AFFECT THE ABILITY OF THE
UNIVEKSITY SCIENTISTS TO CONDUCT FRONT-LINE RESEARCH,
TheY HAMFEK THE ARILITY OF SYUDENTS TO LEARN THE NEWEST
TECHNOLUGIES, AND THEY MAKE iT MORE DIFFICULT FOR
UNIVERSITIES TO COMPETE WITH INDUSTKY FOK FACULTY IN
AREAS THAT ARE STRONGLY DEPEXDENT ON THE USE OF MODERN

RESEARCH EQUIPMENT-



iHIS INSTRUMENTATION PROBLEM HAS MANY CAUSES. NOT
THE LEAST OF WHICH IS TNE PACE OF TODAY’'S TECHNOLOGICAL
PROGRESS, WMICH QuICKLY RENDERS SCIENTIFIC INSTRUMENTATION
OBSOLETE- FOR THAT REASON WE HAVE TO RECOGNIZE IT NOTY
ONLY AS AN ACUTE PROBLEM TYODAY, BUT AS A CONTINUING
PROBLEM FROM NOW ON- WE'LL ALWAYS BE FACED WITH PRESSURES
TO IMPROVE UNIVERSITY INSTRUMENTATION. FOR THAT REASON,
THERE CAN Bt NO SUCH THING AS A ONE-SHOT SOLUTION. [IHE
FEDERAL GOVERNNMENT, WHICH MAS BEEN Tht PRIMARY SOURCE
OF UNIVERSITY INSTRUMENTATION FOK THE PAST FORTY YEARS,
CLEARLY HMAS A RESPONSIBILITY. BUT WE SHOULD ALSO RE
AWARE THAT THIS IS A SITUATION IN WHICH INDUSTRY CAN
PROVIDE SIGNIFICANT ASSISTANCE, PARTICULARLY IF UNIVEKSITIES
Akt ENCOURAGED AND PERMITIED TO EXPLORE NEW METHODS FOR
FIGANCING THE PURCHASE AND LEASE OF INSTRUMENTS. WE
SHouULD CERTAINLY TRY TO CONTINUE TO SEARCH FOR WAYS YO
STIMULATE UNIVERSITY - INDUSTKY COOPERATION TO ADDRESS

THkSE NEEDS.

1T THE SAME TIME THME ADMINISTRATION HAS ALREADY
PROPUSED SURSTANTIAL INCREASES IN FUNDING FOR INSTRUMENTATION
OVER Twe FAST Few YEARS. IN FISCAL YEARS 1984 ..wp ‘85
WE EXFECT A TOTAL OF mORE THAN SBUU MILLION IN FEDERAL
FUNDS 10 RE APPLIED TO HIGH FRIQRITY INSTRUMENIATuUN
NEEDS IN BNIVERSITIES. IMERE MAVE °FEN SOME SPECIFIC

INSTRUMENTATION PROORAMS ESTARLISHED IN FEDERAL AGERCIES.
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AND THOSE ARE PARTICULARLY USEFUL IN PROVIDING MAJOR
INSTRUMENTATION THAT WwiLL BE AVAILABLE TO A LARGE

NUNHER OF USEtRS. AT THE SAME TIME, THE BULK OF THE
FEDERAL FUNDING WILL BE MADE IN CONJUNCTION WITH RESEARCH
GRANTS. IHIS MECHMANISM, WHICH TIES THE INSTRUMENTATION
DIRECTLY Y0 THE HMIGHEST PKIQRITY RESEARCH BEING FUNDED

BY AN AGENCY, MAKES SURE THE INSTRUMENTATION IS AVAILABLE
FOR THOSE RESEARCH PROJECTS THAT CAN MAKE THE REST USE

OF [T, (0GETHEK, AND OVER A PERIOD UF YEARS, THESE TWwO

MECHANI SMS SHOULD GReATLY REDUCE THIS PROBLEM OF INADEQUATE

IRSTRUMENTATION.

HGING RESEARCH FACILITIES-—AND RY THAT WE MEAN
LABORATURIES AXD LAKGE RESEARCH TUOLS ~CONSTITUTE A
DIFFERENT K{ND OF PRORLEM, WHICH IS MORE DIFFICULT Tu
SOLVE- FUNDS FOR NEW LABORATURIES ARE HARD TO FIND,
AND UNIVERSITIES ARE PARTICULARLY STRAPPED FOR FUNDBS TO
MAINTAIN AND NOwW RENOVATE AGING FACILITIES- IHOSE
KINDS OF FUNDS, NOTWITHSTANDING THEIR IMPPRTANCE FOR

THE RESEARUH ENVIKONMENT, ARE THE SCARCEST OF ALL.

AT THIS POINT IT’'S VERY HARD Tu GET A 500D IDEA uF
WHAT YHE NEECS ARE- AN AD HOC INTERAGENCY STEERING
CUNMITTEE wAS FORMED RY NSE 1IN NovemBer of 1983 To
CONDLET AN IN-DePTIH STUDY OF THE UNIVERSITY RESEARCH

FACILITIES:. NE EXPECT SOME RESULYS FROM THIS STUDY BY

s 1‘54



FEBRUARY OF 1985.

IHE PROBLEMS OF RESEARCH INSTRUMENTATION AND
FACILITIES ARE ONLY TWO FACETS OF THE BROADER CONCERN
REGARDING THE HEALTN OF U.S. COLLEGES AND UNIVERSITIES.

IME REAL QUESTION IS WHETHER THESE INSTITUTIONS WILL RE ABLE
TO CONTINUE TO PRODUCE THE LEANING SCIENTISTS AND

ENGINEERS THAT THE COUNTRY WILL NEED TO COMPLTE. WE

HAVE TO ASK QURSELVES IF UNIVERSITIES STILL OFFER THE

STRONG SENSE UF STABILITY, EXCITEMENT, AND PERSONAL

FREEDOM IN SCIENTIFIC INQUIRY TO ATTRACY FIRST-CLASS

FACULTY AND GRADUATE STUDENTS.

IHE ANSWER TO THAY QUESTION HAS NOT ALWAYS BLEN
ENCUUIRAGING.  (ONSIDER THEk SHOKTAGES UF ENGINEERING
FACULTY. THIS SHORTAGE IS PRIMARILY CAUSED RY TwD
COUNTERVAILING TRENDS: THE IMPROVING ATTRACTIONS Of
PUKSUING PESFARCH CAKEERS IN INDUSTRY™-AND THE DECLINING
OUALITY OF LIFE EVEN 1N MANY OF OUR LEADING UNIVERSITIES.
WE TOOK SOME DIRECT SYEPS LAST YEAR TO ADDRESS TNIS
PRORLEM W[ Ty THE PRESIDENTIAL YOUNG INVESTIGATOR AwARDS
PRUGRAMN - IHAT PROGKAM, WHICH WAS STRONGLY ENDORSED RY
THES LuMMMITTEE WHEN IT WAS INTRODUCED LAST YEAK, HAS
NOW REEM RECEIVED WiTH TREMENDOUS ENTHUSIASM RY BOTH
ACADEMIA ANL INDUSTRY. AS THE NUMBRELRS OF YOUNG FACULTY

IN THIS PROGRAM GROWS TO ITS TARGEY LEVEL of 1000, w
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EXPECT 7O BE ABLE TO CORRECT AND HEAD OFF SOME OF THE
MOST SERIQUS FACULTY SHORTAGES IN CRIVICAL SCIENTIFIC
ARD ENGINEERING FIELDS-

COMPLEMENTING THMAT FACULTY PROGRAM WILL BE NSF's new
PROGRAM TO ESTABLISH UNIVERSITY ENGINEERING RESEARCH
CENTERS TO STIMULATE INTERDISCIPLINARY RESEARCH AND
TRAINING- THESE CENTERS WILL ALSO PROVIDE A MEANS FOR
GREATER INDUSTRIAL PARTICIPATION IN IMPROVING THE
UNIVERSITY ENVIRONMENT, BECAUSE THE CENTER PROGRAMS ARE
EXPECTED TO HAVE EXTENSIVE COLLABORATION BETWEENM IRDUSTRY
AND ACADEMIA-

[ THINK WE'VE TAKEN SOME MAJOR STEPS TO TURN
AROUND THIS PROBLEM OF THE RESEARCH INFRASTRUCTURE IN
OUR UNIVERSITIES AND COLLEGES. SPECIFICALLY, THE
STRONG GROWTH IN FEDERAL SUPPORT FOR UNIVERSITY RESEARCH,
THE EMPHASIS ON INSTRUMENTATION, THE SPECIAL PROGRAMS
TO IMPROVE THE LINKAGES BETWEEN INDUSTRY AND ACADENIA--

ALL CONSTITUTE IMPORTANT CHANGES OVER THE PAST FEW YEARS-

UUR EFFORTS HAVE BEEN GUIDED BY A PRINCIPLE THATY
AAPPENS TO HE WELL EXPRESSED IN THAT GUIDE TO KEEPING
AMERICA NUMBER ONE, [N SEARCH OF EXCELLENCE. TnE
PRINCIPLE 15 THAT QUALITY MUST COME FIRST; QUANTITY THEN

witt FGLLOW. SO IN WORRYING ABOUT HOW TO TRAIN ENQUGH

Yy
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TECHNICAL TALENT YO ME:T TUMORROW'S NEEDS, OUR FIRST
LCUNCERN HAS TO BE TG FOCUS ON THE QUALLIY OF OUR TRAINING™-
NOTHING LESS THAN TRAINING THE WORLB'S BEST AND NOST
INNOVATIVE SCIENTISTS AND ENGINEERS. LMPHASIS ON

QUALITY AND EXCELLENCF IN SCIENCE AND ENGINEERING WILL

THEN ATTRACT A SUFFICIENCY OF TALENT.

MR- LHAIRMAN, ALTHOUGH THERE'S BEEN A DE FACTOQ
RELATIUNSHIP RETWEEN UNIVERSITIES AND IHE FEDERAL
GOVERNMENT FOR MORF TNAN 4U YEARS, THERE’S BEEN NU
EXPLICIT KECOGNITION OF THE NATURE OF THIS RELATIONSHIP
NOR OF THE RESPONSIBILITY OF THE FEDERAL GOVERNMENT
TuwAKD UNIVERSITIES- IN MANY CASES THE UNIVERSITIES,

IN SPITE OF THE UNMIQUE COMRBINATION OF RESEARCH AND
TRAINING THAT THEY PROVIDE, HAVE BEEN DEALT WiTn by

SOME AGENCIES IN MUCH THE SAME WAY THOSE AGENCIES DEAL
WITH CUNTRACTOKS. MANY UNIVERSITY LEADERS TELL ML

TreT, IN THE PAST FEW YEARS, INDUSTRY, WHICH ONE woWLD
PRESLUIME WOULD BL VERY CARRFUL WITHN A DOLLAR, HAS PROVIDED
LESS CONSTRAINED SUPPORT FOR RESEARCH TMAN THE GUVERNMENT.
INDusSTRY RECUCNIZES THAT MIGH-QUALITY UNIVERSITY PROGRAMS
IN AREAS RELEVANT Tu ITS NEEDS WILL, IN THE LONG RUN,
STIMILATE TH. PRODUCTION OF KNOWLEDGE AND TALENT THAT

tT CAN ORAW ON- AND FOR THEM THAT SEEMS TG BE RATIONALE
ENOUGH- D0 | THINK IT'S TIME FOR GOVERNMENT TO TAKE A

FRESH LOCK AT WHETHER THERE COULD NE MORE PRODUCTIVE



RELATIONSHIPS BETWEEN MISSION AGENCIES AND UNIVERSITIES,
RELATIONSHIPS THAT ACKNOWLEDGE THE UNIQUE ROLE OF
UNIVERSITIES IN PRUDUCING BOYH RESEARCH AND TALENI-

FOR THAT XEASON, | HAVE RECENTLY ASKED THE WHITE
HOUSE ScIENCE COUNCIL TO UNDERTAKE A STUDY OF THE BROAD
POLIECY QUESTIONS THAT AFFECT THE CURRENT AND FUTURE
HEALTH OF OUR COLLEGES AND UNIVERSITIES. LET ME SUGGEST

SOME OF THE TOPICS THAT | HOPL THEY'LL LOOK AT.

UNE wOULD RE THE ISSUE OF THE FEDERAL GOVERNMENT'S
ROLE IN ENSURING A PROPUCTIVE RESEARCH ENVIRONMENT-
THIS INCLUDES THE NAGGING PROBLEM CF INDIRECT COSTS, AN
ISSUE THAT SECRETARY MECKLER HAS SPECIFICALLY ASKED
USTVP to ADDRESS. [N RESPONSE TO MER REQUEST, AN USTP
STAFF WURKING GROHP WAS BEEN ESTABLISHED, AND THEIR

WORK wWILL BE COORDINATED WITH THAT OF THE SCIENCE LOUNCIL.

A SECOND AREA OF THE STUDY IS LIKELY TO CONCERN THE
EFFECTS ON RESEARCH PRODUCTIVITY OF THE UNCERTAINTIES
AND RED TAPE INVOLVED IN FUNDING. WNHILE WE HAVE NO
INTENTION OF EVER SUGGESTING AN ENTITLEMENT PROGRAM FOR
RESEARCH, NEITHER DO WE SEE MUCH SENSE IN FORCING THE
MOST PRODUCTIVE RESEARCHERS AND TEACHERS TO WASTE SO
MUCH OF THEIR TIME PLAYING THE GRANTSMANSHIP GAMES.

SOME POSSIRILITIES HAVE BEEN SUGGESTED AND SHOULD BE
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LOOKED AT. THEY INCLUDE MULTI-YEAR FUNDING CYCLES IN

1HE LONGRESS; LONGER-TERM PROJECT SRANTS FROM THE
AGERCIES; LARGE, FLEXIBLE GRANTS TO INSTITUTIONS INSTEAD
OF INDIVIDUAL PKUECT GRANTS,; EVEN RESEARCH SUPPORT FOR
OQUTSTANDING INDIVIDUALS BASED ON A HISTORY OF PERFORMANCE

RATHER THAN ON A RESEARCH PRUPUSAL-

| wouLD EXPECT - . GROUP ALSO TO LOOK AT THE
FRUBLEM | DISCUSSED EARLIER--THAT OF THE UNIVERSITY
PHYSICAL FACILITIES AND INSTRUMENTATION- ANOTHER
QUESTION WORTH A FRESM LOOK IS WHETHER MISSION AGENCIES
HAVE SPECIAL RESPONSIBILITIES, OF THE KIND THAT NSF
DOES, TU MHELP MAINTAIN THE HEALTH OF UNIVERSITIES- AND

HOW BROAD ARE TMOSE RESPONSIBILITIESY

SINCE | KNow THE WHITE HousE SCience LounciL
MLMBERS RECOGNIZE THE TREMENDOUS [MPORTANCF TO U.S.
UNIVERSITY VITALITY OF FOREIGN STUDENTS AND TEACHERS, |
WOULD MOPE THE GROUP WOULD CONSIDER POSITIVE WAYS TO
ENCOURAGE AND RETAIN THEM IN THIS COUNTRY~-AS OPPOSED
TO THAT SENTIMENT THAT WOULD LIMIT THE ACCESS OF THE

BEST FOREIGN INTELLECTS TO OUR UNIVERSITIES:

FINALLY, OVER THE PAST FEW YEARS A NEW FACTOR HAS
EMERGED IN UNIVEKSITIES™~THEIR INCREASED INTERACTIONS

WiTh INDUSTRY. HOW DO WE MAXIMIZE THE BENEFITS TO
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UNIVERSITIeS OF THIS INTERACTION, AND MOW DO WE MINIMIZE
THE KISKS OF COMPROMISING THE RESEARCH ENVIRONMENT

We'Ke DETERMINED 10 ERHANCE?

['m ESPECIALLY PLEASED wiTn THE PNUSPECTS FUR THis sTuDY,
AMD | WOULD EXPLCT THAT ITS GUTCOME WILL PLAY AN IMPORTANT

PART IN THE APPROACHES WE PROPOSE TO TAKE IN COMING YEARS.

bike CHAIRMAN, TMAT CONCLUDES MY TESTIMONY. | wouLD BE

PLEASED TO RESPOND TO QUESTIONS FROM MEMBERS OF THE LOMMITTEE.

Mr. Fuqua. Thank you very much, Dr. Keyworth. We agreciate
the very thoughtful statement you have and some of the issues
that you touched upon.

I would like to depart just a little bit from the normal procedure
of the committee to recognize Dr. Willy Fowler, who is this year's
Nobel laureate in ics, who is sitting out in the audience. He
has already been uﬁ;a re several months right after we had
the reception and ring frcan all the Nobel laureates. He has
been a great one in research and has benefited research, I think,
by the great award that he received this year.

Dr. Fowler, we are very pleased to have you join us today.

Dr. Keyworth, one of the questions | guess we get—and you

inted out in the latter part of your statement about the ite

ouse, I X lnte;lﬁency Council that has been doing some long-
term work in this, you outlined a number of things they
be doing—and I am wondering why it seems that the managers of
research, both Government and academia, can’'t do a better job of
anticipating some of the long-term needs and requirements in basic
research so that we don’t wait until the mule 18 out of the barn
before we cry for help. I'm not being critical. I'm really saying, are
we falling down at that point?

Dr. KeyworTH. Certainly the managers of research must share
in our failure to adequately prepare but, Mr. Chairman, I think as
a Nation we have recognized just in the last few years that we are
in an era that will be cheracterized by challenges and very intense
competition. [ think the Nation as a whole failed during what is, in
retrospect, the decade of very clear signals, the seventies, as a
Nation we failed-$0 prepare, so I think that in that sense the man-
agers of research in the scientific community were in tune, if you
wish, with the Nation at that time.

But on top of this we have another trend that I believe we should
look at with some humbl .ess and some willingness to start from
first principles, and that is that we have said many a time that
technology has moved faster in the last, say, 50 years than at any
time in history. But I think that the technological advances of the
last 5 years are nothing compared to the technological advances of
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the next 50 years. We are on a slope that is accelerating in its rate
of increase. Who could have imagined just a few years ago that last
week IBM would have announced the fabrication of a single semi-
conductor chip with 1 million bits of memory on it?

We have tough challenges before us and we have enormous
changes before us, and we cannot find all the answers. No manag-
ers of research can predict them and no scientist can, but we raust
be flexible and we must, I believe on an annual basis, be aski
" ourselves here in the executive branch and throughout the scientif-
ic community where we are today, what the immediate challenges
are, and how prepared we are to meet them.

Mr. Fuqua. | would like to correct that. It was the White House
Science Council that I was referring to, but I noticed in those rec-
ommendations you talk about productive research environment
and reducing redtape, and all very good things. I think that helps,
but do you see us getting back into programs such as NSF and
some of the other agencies that I mentioned in my opening re-
marks where we have some Federal funding for facilities?

Dr. KeyworTH. I do believe that, as I tried to stress in my testi-
mony, that the universities as a source of talent and fundamental
research are so critically important to this Nation's ability to com-
pete, that Government {laa to enter into a true partnership across
the entire board in insuring that the health of those universities is
maintained. That does mean looking at the infrastructure, the
buildings, the instrumentation, virtually everything.

That does not mean, by any means, that the Government should
or is likely to develop a dominant role in the support of buildings,
but I think we should approach this issue without biases, without,
if you wish, dogmatic guidelines, and we should simply approach
the health of universities as I believe you are doing in these hear-
ings, Mr. Chairman, with no presumptions. I do believe that Gov-
ernment will Lave to be involved in restoring that infrastructure to
universities in some way, but the critical thing is this partnership
that 1 keep referring to between academia, industry, and Govern-
ment,

Mr. Fuqua. Well, what role do you see the private sector or in-
dustry playing in helping to refurbish the infrastructure of univer-
sity research?

Dr. Keywort. Well, Mr. Chairman, we have seen in the last
yvear introduction of some programs that I think we have all been
highly supportive of in a very bipartisan fashion. I will particularly
emphasize one. and that is the Presidential Young Investigator
Award, to attract and maintain our top young talent into junior
faculty positions.

That is a shared Government-industry program, and | think
what is so importaat about that program is not just the sharing of
funding but also the fact that industry, th> eventual emlpluyer of
most of that talent, is actively involved in the educational process,
is actively involved with telling the academic world what long-term
problems they are worrying about and see before them and, if you
wish. opening a dialog that has been rather closed due to that ad-
versarial relationship of the past 20 years that I referred tu in my
testimony.
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So | think industry will have a real role. I think they are taking
a real role and [ think it will be characterized by a long-term part-
nership to address this era of competitiveness.

Mr. Fuqua. Thank you.

Mr. Skeen.
Mr. SkeeN. Thank you, Mr. Chairman.
Dr Kevyworth, to see you again this morning.

During the National Science Foundation authorization hearings,
we asked a question about the overhead charges that are involved
in some of these universities on researck funds, and the variation
ran from anywhere from 30 up to 80 percent. I am curious: Is the
White House Science Council concerned about this, or have you
talked about this wide variation? I know the answer that was given
us at that time was different methods of accounting in ta?king
about these charges.

Dr. Keywort. Mr. Skeen, first I think I can virtually speak for
all the members of the Science Council. They probably would tell
you that this is as frustrating an issue as any that has been before
them. | have presented the issue of indirect and our concerns about
the indirect debate for 2 years to the Council, and we have ad-
dressed many. many different avenues of trying to resolve it.

The relative inaction toward removing the debate about indirect
has been. | believe, because of the very fundamental nature of the
problem and the very difficulty in solving it. Yes, part of the prob-
lem is because of accounting techniques, but by no means all of the
problem. There are very real differences in the indirect burdens on
universities and the l-(yraction. in fact, of the entire university
burden that has been carried by the Federal Government.

But. Mr. Skeen, I think at this time what we should do is look
forward. not backward: not griping at the universities, not griping
at the National Institutes of Health for past action. We should look
forward to the means we can take to both restore that university
health but to introduce means to provide incentives for universities
to control those indirect costs.

So, again--and I will probably use this word “partnership”
again—| think we have got to approach this as a clear partnership
to address a very real problem. 'Fﬂe indirect burden has been grow-
ing 9% a larger and larger fraction of the grants and we must con-
trol it. but I think we must approach it in a partnership and not an
adversarial way.

Mr. Skren. Dr. Keyworth, 1 couldn’t agree with you more, and I
would rather look forward, too. But I think that it's well to tell the
people that this, ! think characterized in vour own terms, this
“grantsmanship game” that evidently we have been playing for
some time—and universities play it very well, they are p ly as
good prospective planners as any group I know of., and they are
about as good politicans as any group I have ever met—they under-
stand this business as well as anyone. But 1 think it is important
that we at least consider why this wide variation, and any future
planning that we do should come to grips with some idea that we
either standardize this thing or all go from the same square, about
what vverhead charges are.

Leaving that, let’s look forward. We have had a lot of comment
about these peer review groups, a lot of support for the peer review

7
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process in the awarding of Federal research funds. I hear a lot
about the advan . Do you see any disadvantages?

Dr. KeywortH. Perhaps there is an analogy between the den:o-
cratic system of government and peer review. Neither is perfect,
but no one has found an improvement over either. Of course, there
are problems with peer review systems. In fact, I personally believe
that if we find ourselves in a position where we are supporting a
very, very small fraction of the requested grants, such as 15 per-
cent—which, incidentally, is about half of the fraction that most
agencies presently support—I think the peer review system would
be confronted with some challenges that it probably is incapable of
rationally carrying out.

It works, in other words, in a fairly narrow band, and I don’t

think the peer review system is directly related to national needs
and objectives in other sectors of society. I hope that as this part-
nership I referred to eme and becomes a way of life for us, 1
hope that there will be a closer linkage to the scientific communi-
tyl'.solpemeption of needs and the Nation's perception of needs as
whole.
Yes, it is fallible, and if I may go back for a moment to your pre-
vious question, as I think you know, Mr. Skeen, 1 approach these
issues with skepticism, always skepticism. I think we have to ap-
proach both implementation of the peer review system and univer-
sity arguments about indirect with skepticism but also with open
min

Mr. Skeen. Thank you. I like ending on that good note, doctor.
Thank {ou very much.

Thank you. Mr. Chairman.

Mr. Fuqua. Thank you, Mr. Skeen.

Mr. Reid.

Mr. Ren. Dr. Keyworth, have indicated that the Federal
Government probably should be involved. How, being more specific,
should responsibility for facilities funding be assigned. For exam-
ple, should the Department of Education have a role?

Dr. KeywortH. | think the present arrangement whereby—to be
specific about the Department of Education—where the D;!)art-
ment of Education has primarily worried about precollege educa-
tion and the National Science Foundation has primarily worried
about research in our university environment, is a healthy balance
and a healthy split, but I do feel that all agencies that have any
dependence upon science and technology in carrying out their mis-
sion, and that includes virtually all agencies, should have the
health of universities as part of their concern. Therefore, I would
expect the concern and even problem-solving, if you wish, to be
part of a much broader spectrum of agencies than we now see.

Mr. Rem. Rather than getting into the respective roles of NSF,
NIH, NASA, and the other agencies, wouldn't it be better if there
were an overall research capital budget?

Dr. Keyworrh. 1 think we certainly did our best to review that
in the first year of the administration very carefully, to see wheth-
er there should be a sgeciﬁc program to restore university instru-
mentation, and I think there was a very broad consensus—and |
have seen it recognized within the scientific community, also—that
disconnecting capital equipment from the grant process may be a
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reasonable short-term fix but in the long term we have got to rec-

ize that allocation for capital e(‘uipment has to be a part of
the whole grant process, or we will be right where we found
ourselves a few years ago in 1980. Also, I am afraid that if the allo-
cation of capital aquipment funds is given outside of the grant
process, it will be distributed evenly but not asccording to genuine
need and potential payofT.

Mr. Remn. Many universities have had a policy that they would
only accept capitas‘l‘g_ifts if they covered not only construction but
also endowment icient to cover future operating and mainte-
nance costs. Would make a comment on this policy generally?

Dr. Keywortd. Mr. Reid, I am delighted that you raised that
g\lx:stion because that is a truly fundamental question, I believe,

t has to be answered in going from the sixties into the future.

We have failed badly in the past to recognize the commitment
required when a large capital commitment is made. In other words,
when we build a large facility we have frequently failed to recog-
nize that a realistic assessment of the operating funds is essential
to utilizing that facility.

We have, for exampie. built gigantic accelerators in this country
for sums of hundreds of millions of dollars, and then found our-
selves using them at 30 percent of the time that is available be-
cause of operating constraints. We face now, with our supercom-
puter thrust, the threat of building major supercomputer centers
around the country without the funds to properly utilize them.

The two must be linked, and that is part of the reason why I feel
so strongly that capital equipment must be allocated in the same
ﬁrocess that allocates operating funds and research nts. You

ave pointed out a very real need that has very muc restricted
our ability to optimally use the talent and resources that we have

Mr. Rein. One last question: States historically have supported,

at least partially, university capital development. What is your ex-

rience the last several years as to whether or not States have
n doing really an ing‘i: this regard?

Dr. Keyworrs. I think States have been doing more and more in
the last few years compared ‘o the seventies. 1 think that is a very
positive sign and I think it is consistent with what at least I per-
cegve as the new national emphasis on education in tomorrow'’s
taient.

Interestingly enough, some of the States have been extremely in-
novative, in fact, | would even go so far as to say somewhat more
innovative than we in the Federal Government. 1 think that there
is perhaps an important lesson there but. again, 1 think the States
clearly will be ﬁart of the Government-industry-academia partner-
ship, and I think we should look toward this as a means of bringing
the individual regions of our country closer to the allocation proc-

ess.

Mr. Reip. Thank you, Mr. Chairman.

Mr. FuQua. Thank you, Mr. Reid.

Mr. Bateman.

Mr. BATEMAN. Thank you, Mr. Chairman.

It is a pleasure to have Dr. Keyworth back before us. I have but
one question I would like him to address: Do we have a problem
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with funding duplivating types of facilities—laboratories, instru-
ments—that can be very expensive, as opposed to an approach
where colleges and universities are encouraged to share facilities
through a consortium or other joint operation of a single facility
rather than a proliferation of several of the same type of facilities?
Is that any part of the problem?

Dr. Kevwosti, It certainly is. It really is. We have definitely in-
dulged in some duplication that could have been avoided over the
vears. I think, Mr. Bateman. if | may broaden this point, | think
we are ol coming to a conclusion under all these questions, and
that is that I think many of us feel that the increases that we have
seen in the support of basic research are going to have to be sus-
tained for some period of time, but they must be approached with
fur more caution than we have done in the past.

We must put even more attention, in fact. I would say more at-
tention than we ever have in the past to making sure that those
dollars huve sufficient leverage to Jjustify them. We can spend re-
search dollurs more effectively than we have in the past. We can
use regional centers and national centers. for that matter, more ef-
tectively than we have in the past. I believe we can use an involve-
ment of industrial research capability with universities more effec-
tively than we have in the past. Simply put, we can get far more
leverage than we have in the past. and 1 think we have to ask the
kind ot excellent questions that have been raised so far today.

Mr. Bateman. Thank you. Dr. Keyworth.

Thank vou, Mr Chairman.

Mr. Fequa. Thank you. Mr. Bateman.

Mr. MceCandless,

Mr. MoCanpiess. Thank vou. Mr. Chairman.

Most of the areas that 1 was going, to cover have already been
coverad by other questions, and 1 will defer my time.

Mr Fogra Thank You. sir.

Mi. Lundine.

Mr Lessine. No questions. Mr. Chairman.

Mr. Fregua, Mr. MacKay.

Me. MacKay. No questions, Mr. Chairman,

Ve Foua, Thank sou very much.

Dr. Keswarth, we appreciate very much your being here this
morning and contributing 1o a subject that we are all very much
mte-ested in. Thank vou very much for Joining us.

Dr. Kevwokrn. Thank vou. Mr. Chairman.

M Fryea, Because of the weather, | know some of our wit-
nesse< from ont of town have had ditficulty getting in. and | under-
stand that probably Dr. Rhodes may not be able to pet in, but did
Dr Silber make it in vet? | understand Dr. Hess is here, il he will
voee forward, and also Dr. Young.

i, Youme we appreciate vour good fortune in heing able to be
here, We do know that there has been some very inclement weath-
er- more specificaliv, fog-and  that has inhibited or prevented
«ome of cur witnesses from being here. but we are very delighted to
e youl 1 Youne, as the chancellor of the University of Califor-
i at Fos Anvelis Dr Young, we are very pleased to have vou. |
“hinkh 1 Hess i~ comime in and he may join you ut the table.
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Dr. Young, we will be pleased to hear from you at this time. If
you have a prepared statement and wish to make it part of the
record, we will be delighted to do so. If you wish to summarize,
that will be fine.

STATEMENT OF DR. CHARLES E. YOUNG. CHANCELLOR,
UNIVERSITY OF CALIFORNIA AT LOS ANGELES

Dr. Youna. | have submitted a prepared statement, Mr. Chair-
man, and | would like to summarize that.

Mr. Chairman and members of the committee, ] am Charles
Young. I am chancellor of UCLA and also serve this year as chair-
man of the Association of American Universities, and I am testify-
ing on behalf of the University of California and AAU and the Na-
tional Association of State Universities and Land Grant Colleges. |
thank you and the members of the committee for giving me this
opportunity to appear before you.

Before I begin my prepared comments, Mr. Chairman, [ want to
thank you and Mr. Sensenbrenner for the comments you made ear-
lier about the problems that may be associated with using the con-
gressional appropriation process for the funding, to try to solve the
problem we have for funding facilities, and your comments about
peer review which you know our associations support very strong-
ly.
The Nation's deteriorating public infrastructure has received a
good deal of attention in recent months and years. Most of us are
now aware that our roads, bridges, ports, and sewer systems are in
poor condition. It is perhaps less widely recognized that educational
facilities across the Nation are also in disrepair. and for many of
the same reasons.

When resources are scarce. renovation of facilities and equip-
ment purchases are often deferred, assuming that 1 year or 2 of
delay won't hurt too much, but the delays have gone on for years
in the Nation's universities and they have occurred at a time of
rapid technological change, the sort of change that demands the
use of more sophisticated laboratories and instrumentation. The
result is, universities now face a problem of major proportions. In-
adequate facilities and outdated equipment are a direct threat
across the country to the quality of instructional and research pro-
grams,

Describing the situation at the University of California. during
the past few vears we had come to believe that our physical plant
was seriously inadequate to meet our needs but we lacked hard
data on that subject, so we undertook a careful and realistic review
of our need for facilities over the next decade. What we learned is
that we have an enormous problem. The university will need more
than %1 billion for facilities renovation and construction in the
next decade alone.

Although this is a large sum, it is not ditficult to see why the
need is so great. Enroliment growth has been the principal driving
force behind university facilities development o er the past 20
vears. The need to accommodate more and more students had to be
given tap priority, diverting attention from other needs. Now that
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emlnwnt is stabilizing, we can no longer ignore those other
needs.

There are several kinds of need which have developed. First. ob-
viously, existing buildings deteriorate. Periodically they need paint,
light fixtures, floor coverings, roofs, and other replacements, and
after a half century or so their systems for heating, ventilation,
and power must be replaced.

A second kind of facilities need occurs because the university's
academic programs must change over time in order to keep
with the latest advances in each discipline. This means facilities
must change also. For example, modern genetic engineering labora-
tories must have sophisticated systems for ventilation. waste dis-
posal, and safety. Special air pressure systems are needed for the
containment of potentially hazardous materials. Use of electron mi-
croscopes requires vibration-free space. a sophisticated electrical
system. and special darkroom facilities. Requirements like these
make older laboratories obsolete.

Enrollment shifts among disciplines are a third factor in facili-
ties needs. Enrollments in engineering and computer science cours-
es have increased sharply since 1975, for example, while enroll-
ments in the physical sciences have remained fairly stable, and
social science and humanities enroliments have declined. Nearly 80
percent of our need—that is, the University of Calitornia's need—
for instruction and research space is for projects in high technology
and science disciplines.

When fewer students enroll in history and more in engineering,
simply reassigning space won't work. (;{assrooms with chalkboards
must be turned into scientific laboratories, if that is even possible
given the limits of the building’s support systems. Because the
amount of space needed for laboratory instruction is at least 5
times greater than space for a humanities program, more space
and therefore new construction is needed over and above any possi-
ble reallocation associated with renovation of existing space.

At the University of California, historical shortages of space gen-
erate a fourth kind of need. Finally, there is & fifth need, and that
is to update facilities continually in order to meet changing code
m‘uin-mcnts and standards for health and safety, including-—espe-
cially in California—seismic safety.

I have cited a variety of reasons why the University of Califor-
nia’s facilities need extensive renewal. Many of these same reasons
also apply to the need to renew instrumentation used in instruc-
tion and research. We estimate the University of California’s in-
ventory of fully depreciated, obsolete instructional equipment at
about $2:30 million.

The problem is especially critical in engineering and the scienc-
es. In fields such as biochemistry and electrical engineering, many
students have to watch demonstrations instead of getting hands-on
experience with modern instrumentation. Increasingly. students
and faculty in genetic engineering, biotechnology, and other scienc-
es are confronted with research programs that are not solvable
using the instrumentation available to them.

The economy of the United States is increasingly dependent on
high technology industry, and universities play an important role
in maintaining the health of this sector. We provide the rescarch
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which leads to technological advances and we train the work force
of engineers, computer scientists, and biologists. Improved funding
for facilities and instrumentation is needed to strengthen the capa-
bility of universities to contribute to the Nation's long-term eco-
nomic viability.

The sums needed, as 1 have indicated, are enormous. For facili-
ties alone, as I indicated earlier, the University of California needs
$4 billion over the next decade. California has about 10 percent of
the country's population and receives about 10 percent of Federal
research grants. If we expand the University of C-.lifornia’s needs
to take account of the private research universitics in our State, we
could conservatively estimate the national need to be 10 times $5
to $6 billion, or $50 to $60 billion. The obvious question is, Where
will that much money come from?

At the University of California and, I believe, across the country
at other universities, we have come to some important conclusions
on this point. We believe that the Nation's universities must do
three things: (1) use existing resources as effectively as gossible; (2)
develop new sources of funds; and, (3) reconsider traditional as-
sumptions about ibilities for capital development.

The era we are t to enter will have to be one of nontradi-
tional ap&oaches and mixed fund sources if, at the end of the
decade, the universities are to emerge with the facilities and in-
strumentation they need. What we seek is not immediate relief
but, rather, renewed long-term commitments from all those who
have a stake in the future of higher education in this country: from
State government; from business, industry, and private donors;
from universities and their students themselves; and, last, from the
Federal Government. It will take all of us working together to
solve the problem. .

Historically, the Federal Government has assumed a major role
in funding educational facilities. This has been accomplished in
several ways, including nts, loan subsidies, and over pay-
ments. Prior to 1964, eral funds were directed almost entirely
to research needs.

Between 1964 and 1980, Federal funds were directed toward ac-
commodating the rapidly expanding enroliments in higher educa-
tion and providing increased numbers, especially of Ith care
professionals. Federal funds received by the University of Califor-
nia during that 20-year period were often matched by State funds,
an approach that remains valid today. Since 1977, however, the
university has received very few Federal grants for capital pro .
State funds for capital projects around the country also declined
dralmlaticlally at the same time that they were declining at the Fed-
eral level.

Although it may be surprising for a State-supported university,
our capital development in recent years has been funded not pri-
marily by the State but by the university itself, through user
charges, fundraising, hospital revenues and reserves, and student
fees. Between 1978 and 1981, nongovernmental funds provided an
average of 77 percent of the university’s capital expenditures; State
funds, 22 percent; and Federal contributions, 1 percent. If funding
continues at the levels of the past 5 years, less than 20 percent of
the necessary funding will be forthcoming. The university's facili-
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ties will deteriorate further, needs for new facilities will not be
met, and our academic programs will have suffered significantly.

The Federal (iovernment has a history of responding to the
needs of the Nation's universities, and of investing in them in ways
that address national priorities. There is an urgent need now for a
renewed Federal investment in facilities and instrumentation for
higher education. 1 would like to offer several approaches that |
think could be considered.

Facilities grants could be tied to research funding. The Fed -al
Government has made a major financial commitment to the re-
search effort in this country, but university research efforts in
fields such as biogenetics, solid-state electronics, and robotics are
handicapped by inadequate facilities. To address this problem,
funds for facilities could be granted in connection with the funding
of research programs. perhaps tied to specific kinds of research
projects in science and technology. It might also be possible to
create a special facilities program through NSF that would make
funds available to research universities based on the proportion of
Federal research dollars they receive.

As another approach, universities could be included in programs
to renew the Nation’s infrastructure generally. Universities are
surely as critical a resource as bridges and mm[‘; Funds could also
be made available through a federally run program or through
block grants to the States. A federally run program might base pri-
orities on criteria that consider past performance and future prom-
ise in meeting the country's neeg:.s

Other possibilities include various forms of partnership with the
States in ways that leverage State funds, perhaps through match-
ing grants. Tax incentives which further encourage business and
industry contributions in an appropriation fashion would be an-
other useful approach. It will be important, also. to continue Feder-
al programs which assist in financing student housing and other
self-supporting enterprises in higher education.

These are suggestions only. meant as a help in starting discus-
sion on a national problem that requires a joint effort for solution.
Higher education and the Federal Government have worked to-
gether before and must now again to address problems which could
affect the future health of this country.

In closing, let me briefly summarize the situation: If the Univer-
sity of California’s experience is typical, and we believe it is, major
funding is needed by universities around the country for facilities
renewal and construction and for instrumentation upgrading. Tra-
ditional funding approaches will not come close to meeting the
need which currently exists. Renewed commitments are required
from all funding sources, including the Federal Government. No
one agency or group is able to take on the burden alone. The
Nation cahnot put off a solution any longer. Together, we must
begin finding solutions now.

Mr. Chairman, members of the committee, this concludes mfr
resentation. | will, of course, be happy to respond to guestions fol-
owing the rest of the p m.

l(;l' he hiographica} sketcg and prepared statement of Dr. Young
follow:}
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.S, House of Rspksseurfr:vss HANCELLOR CHarLEs €. Youwne
°""§T'f§ g« cisuce & TECHNOLOGY nlvspslrx OF CALIFORNIA
AN, AT Los ANGELES

FACILITIES AND (NSTRUMENTATION NEEDS OF UNIVERSITIES

Mo, CHAIRMAN AND MEMBERS OF THE COMMITTEE, MY NANE IS
CuarLes Youne: 1 am CHANCELLOR OF THE LoS ANGELES CAMPUS OF
THE UNIVERSITY OF CALIFORNIA. THANK YOU FOR GIVING ME THIS
OPPORTUNITY TO MEET WITH YOU.

THE NATION’S DETERIORATING PUBLIC INFRASTRUCTURE HAS
RECEIVED A GCOD DEAL OF ATTENTION. MOST OF US ARE NOW AWARE
THAT OUR ROADS, BRIDGES, PORTS., AND SEWER SYSTEMS ARE IN
POOR CONDITION., [T IS PERHAPS LESS WIDELY RECOGNIZED THAT
EDUCATIONAL FACILITIES ACROSS THE NATION ARE ALSO IN
DISREPAIR--AND FO® MANY OF THE SAME REASONS, WHEN RESOURCES
ARE SCARCE, RENOVATION OF FACILITIES AND EQUIPMENT PURCHASE
ARE OFTEN DEFERPED--ASSUMING THAT A YEAR QR TWO OF DELAY
wWON'T HURY., BUT. THE DELAYS HAVE GONE ON FOR YEARS IN THE
NATION'S UNIVERSITIES., AND THEY HAVE OCCURRED AT A TIME OF
RAPID TECHNOLOGICAL CMANGE--THE SORT OF CHANGE THAT DEMANDS
THE USE OF MORE SOPHISTICATED LABORATORIES AND
INSTRUMENTATION, THE RESULT 1S, UNIVERSITIES NOW FACE A
PROBLEM OF MAJOR PROPORTIONS, [MADEQUATE FACILITIES AMD
QUTDATED FQUIPMENT ARE A DIRECT THREAT., ACROSS THE CCUNTRY
TN THE QUALITY OF INSTRUCTIONAL AND RFSEARCH PROGPAMS.
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I CAN GIVE YOU SOME IDEA OF THE MAGNITUDE OF THE PROBLEM BY
DESCRIBING THE SITUATION AT THE UNIVERSITY OF CALIFORNIA,
DURING THE PAST FEW YEARS, WE HAD COME TO BELIEVE THAT OUP
PHYSICAL PLANT WAS SERIOUSLY INADEQUATE TO OUR NEEDS, BUT WE
LACKED HARD DATA ON THE SUBJECT. SO WE UNDERTOOK A CAREFUL
AND REALISTIC REVIEW OF OUR NEED FOR FACILITIES FUNDING OVER
THE NEXT DECADE, WHAT WE LEARNED IS THAT WE HAVE AN
ENORMOUS PROBLEM: THE UNIVERSITY WILL NEED MORE THAN $4
BILLION FOR FACILITIES PENOVATICN AND CONSTRUCTION IN THE
NEXT DECADE,

THIS BREAKS DOWN INTO SEVERAL MAJOR COMPONENTS:

-- $1.56 BILLION WILL BE NEEDED FOR CONSTRUCTINN OP
MAJOR RENOVATION OF BASIC ACADEMIC FACILITIES
HOUSING INSTRUCTIONAL AND RESFAPCH PROGRAMS,
LIBRARIES, PUBLIC SERVICE PROGRAMS, HOSPITALS AND
CLINICS, AND ADMINIST<ATION.

-~ $600 mILLION WILL BE NEEDED TC KEEP EXISTING
FACILITIES FUNCTIONING SAFELY AND EFFICIENTLY,
INCLUDING CNRPECTIONS FOR SEISMIC SAFETY.

-~ Apour $500 MILLION WILL RFE NEEDED FOR SELF-
SUPPORTING ENTERPRISES SUCH AS STUDENT AND FACULTY
HOUSING AND STUDENT ACTIVITIES.
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-- AND, IN ADDITION, WE NEED NEARLY $] BILLION OF
ADDITIONAL OPERATING BUDGET FUNDS TO BRING THE
LEVEL OF ROUTINE BUILDING MAINTENANCE UP TO STANDARD
AND TO ELIMINATE A LARGE BACKLOG OF DEFERRED
MAINTENANCE PROJECTS.

ALTHOUGH THESE ARE LARGE SUNMS, IT IS NOT DIFFICULT TO SEE
WHY THE NEED IS SO GREAT. ENROLLMENT GROWTH HAS BEEN THE
PRINCIPAL DRIVING FORCE BEMIND UNIVERSITY FACILITIES
DEVELOPMENT OVER THE PAST TWENTY YEARS, THE NEED TO
ACCOMMODATE MORE AND MORE STUDENTS HAD TO BE GIVEN TOP
PRIORITY, DIVERTING ATTENTION FROM OTHER NEEDS, NOW THAT
ENROLLMENT IS STABILIZING, WE CAN NO LONGER IGNORE THOSE
OTHER NEEDS.

THERE ARE SEVERAL KINDS OF NEED WHICH HAVE DEVELOPED,
FIRST, OBVIOUSLY, EXISTING BUILDINGS DETERIORATE.
PERIODICALLY, THEY NEED PAINT, LIGHT FIXTURES, FLOOR
COVERINGS, ROOFS, AND OTHER REPLACEMENTS, AND AFTER A MALF
CENTUPY OR SO, THEIR SYSTEMS FOR HEATING, VENTILATION, AND
POWER MUST BE REPLACED. SPACE IN UNIVERSITY OF CALIFORNIA
FACILITIES MORE THAN DOUBLED IN THME 15 YEARs prior 1O 1971,
Now, SOME 15-20 YEARS LATER, THE BUILDINGS BUILT BACK THEN
ARE AGING, THEY ARE COMING INTO A PERIOD WHEN THEY NE€D
MAJOR MAINTENANCE.
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A SECOND KIND OF FACILITIES NEED OCCURS BECAUSE THE
UNIVERSITY'S ACADEMIC PROGRAMS MUST CHANGE OVER TIME IN ORDER
TO KEEP PACE WITH THE LATEST ADVANCES IN EACH DISCIPLINE.
OFTEN THIS MEANS FACILITIES MUST CHANGE ALSO. FOR EXAMPLE,
RAPID TECHNOLOGICAL DEVELOPMENT [N THE BIOLOGICAL SCIENCES
HAS REQUIRED NOT ONLY NEW KINDS OF EQUIPMENT BUT ALSO NEW
KINDS OF BUILDING SYSTEMS., MODERN GENETIC-ENGINEFRING ¢
LABORATORIES MUST HAVE SOPMISTICATED SYSTEMS FOR

VENTILATION., WASTE DISPOSAL. AND SAFETY, SPECIAL AIR
PRESSURE SYSTEMS ARE NEEDED FOR THE CONTAINMENT OF
POTENTIALLY HAZARDOUS MATERIALS. USE OF ELECTRON

MICROSCOPES REQUIRES VIBRATION-FREE SPACE, A SOPHISTICATED
FLECTRICAL SYSTEM, AND SPECIAL DAPK ROOM FACILITIES,
REQUIREMENTS LIKE THESE MAKE OLDER LABORATORIES OBSOLETE.

AND NBSOLFTE LABOPATORIES COMPROMISE THE TEACHING PROGRAM.
DEPRIVING OUR STUDENTS OF STATE-OF-THE-ART INSTRUCTION.

ENROLLMENT SHIFTS AMONG DISCIPLINES ARE A THIRD FACTOR IN
FACILITIES NEEDS., ENROLLMENTS IN ENGINEERING AND COMPUTER

SCIENCE COURSES HAVE INCREASED SHARPLY SINCE 1975, roOR

EXAMPLE, WHILE ENROLLMENTS IN THE PHYSICAL SCIENCES HAVE

PEMAINED RELATIVELY STABLE, AND SOCIAL SCIENCE AND

HUMANITIES ENROLLMENTS HAVE DECLINED. NeArLy 80 PERCENT oOF

OUR NEED FOR INSTRUCTION AND RPESEARCH SPACE IS FOR PROJECTS

IN HIGH TECHNOLOGY AND SCIENCE DISCIPLINES. WHEN FEWER

STUDENTS ENROLL IN HISTORY, AND MORE IN ENGINEERING. SIMPLY \
REASSIGNING SPACE WON'T WORK. CLASSROONS WITH CHALKBOARDS

N
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MUST BE TURNED INTO SCIENTIFIC LABORATORIES=--IF THAT [S EVEN
POSSIBLE GIVEN THE LINITS OF THE BUILDING'S SUPPORT SYSTENS.
BECAUSE THE AMQUNT OF SPACE NEEDED FOR LABORATORY
INSTRUCTION IS AT LEAST FIVE TIMES GREATER THAN SPACE FOR A
HUMANITIES PROGRAM, NEW CONSTRUCTION IS NEEDED.

At THE UNIVERSITY OF CALIFORNIA, HISTORICAL SHORTAGES OF
SPACE GENERATE A FOURTH KIND OF NEED. AND FINALLY, THERE IS
A FIFTH NEED, AND THAT [S TO UPDATE FACILITIES CONTINUALLY
IN ORDER TO MEET CHANGING CODE REQUIREMENTS AND STANDARDS
FOR HEA .7H AND SAFETY, INCLUDING SEISMIC SAFETY,

| HAVE CITED A VARIETY OF REASONS WHY THE UNIVERSITY OF
CALIFORNIA’S FACILITIES NEED EXTENSIVE RENEWAL. MANY OF
THESE SAME REASONS ALSO APPLY TO THF NEED TO RENEW
INSTRUMENTATION USED IN INSTRUCTION AND RESEARCH. NE
ESTIMATE THE UNIVERSITY OF CALIFORNIA’S INVENTORY OF FULLY
DEPRECIATED, OBSOLEVE INSTRUCTIONAL EQUIPMENT AT NEARLY $230
MILLION, THE PROBLEM IS ESPECIALLY CRITICAL IN ENGINEERING
AND THE SCIENCES WHERE ENROLLMENTS HAVE INCREASED SO RAPIDLY
IN RECENT YEARS. THE SHOPTAGE OF MODERN EQUIPMENT HAS
CAUSED ACADEMIC DEPARTMENTS YO REDESIGN COURSES AROUND LESS
FFFECTIVE AND NUTDATED EQUIPMENT. TO ELIMINATE EXPERIMENTS
AND EXERCISES FROM LABORATORY SESSIONS, OP TO REDUCE THE
LENGTH OF LABORATORY SESSIONS IN ORDER TO MEET STUDENT
DEMAND. [N FIELDS SUCH AS BIOCHEMISTRY AND ELECTRICAL
ENGIMEERING, MANY STUDENTS HAVE TO WATCH DEMONSTRATIONS
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INSTEAD OF GETTING HANDS-ON EXPEFIENCE WITH THE EQUIPMENT.
INCREASINGLY., STUDENTS AND FACULTY IN GENETIC ENGINEE™"NG.,
81OTECHNOLOGY . AND OTHER SCIENCES ARE CONFRONTED WITH
RESEARCH PROBLENS THAT ARE NOT SOLVABLE USING THE
INSTRUMENTATION AVAILABLE TO THEM., [N SHORT, IN FIFLDS
WHICH ARE MOST IMPORTANT TO THE NATION'S FUTURE ECONOMIC
WELL BEING., STUDENTS APE BEING DENIED THE OPPORTUNITY TO
UNDERSTAND THE MOST RECENT DEVELOPMENTS 1IN THEIR FIELD AND
THE QUALITY OF ACADEMIC PROGRAMS IS BEING 'INDERMINED,

FUNDS ARE NEEDED., ALSO, TO SUPPORT THE GROWING USE CF
COMPUTERS [N ALL DISCIPLINES, NOY JUST IN THE HARD SCIENCES,
WHILE ADVANCES IN COMPUTER TECHNOLOGY HAVE LOWERED EQUIPMENT
AND OPERATING COSTS, THESE SAVINGS APE OUTSTRIPPED BY
INCREASED STUDENT DEMAND FOR COMPUTER INSTRUCTION. Let ne
GIVE YOU JUST ONE EXAMPLE OF THE DEMAND. ONE OF THE
UNIVERSITY'S CAMPUSES HAS A RULE FOR SECURITY OF THE
COMPUTER RcOM: “LAST ONE OUT LOCKS THE poor.” THAT MAY NOT
SEEM LIKE A GREAT SECURITY SYSTEM TO YOU, BUT IT WORKS FINE.
How? BECAUSE THE COMPUTER ROOM 1S IN USE APRUND THE CLOCK,
9% HOURS A DAY, OSTUDENTS ARE WAITING IN LINE AT 3 AND 4 IN
THE MORNING TO USE A COMPUTER, THERE IS NEVER A “LA3T ONE
OUT" AND NEVER AN OCCASION TO LOCK THE DOOR.

f‘1
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Tue economy OF THE UNITED STATES IS INCREASINGLY DEPENDENT
ON HIGN TECMNOLOGY INDUSTRY. AND UNIVERSITIES PLAY AN
IMPORTANT ROLE IN MAINTAINING THE HEALTH OF THIS SECTOR. WE
PROVIDE THE RESEARCH WHICH LEADS TC TECHNOLOG6ICAL ADVANCES,
AND WE TRAIN THE WORKFORCE OF ENGINEERS, COMPUTER
SCIENTISTS, AND BIOLOGISTS. IMPROVED FUNDING FOR FACILITIES
AND INSTRUMENTATION IS NEEDED TO STRENGTHEN THE CAPABILITY
OF UNIVERSITIES TO CONTRIBUTE TO THE NATION'S LONG-TERM
ECONOMIC VITALITY,

THE SUMS NEEDED ARE ENORMOUS. FOR FACILITIES ALONE., AS |
INDICATED EARLIER, THE lniveErsiTy oF CALIFORNIA NEEDs $4
BILLION OVER THE NEXT DECADE. BecAuse CALIFORNIA HAS ABOUT
10X oF THE COUNTRY’'S POPULATION AND RECEIVES ABout 10X of
FEDERAL RESEARCH GRANTS., WE COULD CONSERVATIVELY ESTIMATE
THE NATIONAL NEED AT 10 TImes $4 BiLLionN--OR $40 BILLION.
THE OBVIOUS QUESTION 1S, WHERE WILL THAT MUCH MONEY COME
FROM,

AT THE UNIVERSITY OF CALIFORNIA., WE HAVE COME TO SOME
IMPORTANT CONCLUSIONS ON THIS POINT. WE BELIEVE THAT THME
NATION'S UNIVERSITIES MUST DO THREE THINGS: ONE, USE
EXISTING RESOURCES AS EFFECTIVELY AS POSSIBLE: TWO, DEVELOP
NEW SOURCES OF FUNDS: AND THREE, RECONSIDER TRADITIONAL
ASSUMPTIONS ABOUT RESPONSIBILITIES FOR CAPITAL DEVELOPMENT.
THE ERA WE ARE ABOUT TO ENTER WILL HAVE TO BE ONE OF
NONTRADI TIONAL APPROACHES AND MIXED FUND SOURCES IF, AT THE
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END OF THE DECADE., THME UNIVERSITIES ARE TO EMERGE WITH THE
FACILITIES AND INSTRUMENTATION THEY NEED. WHAT WE SEEK IS
NOT IMMEDIATE RELIEF., BUT RATHER RENEWED {ONG-TERM
COMMITMENTS FROM ALL WHO HAVE A STAKE IN THE FUTURE OF
HIGHER EDUCATION IN THIS COUNTRY:

~= FROM CALIFORNIA AND THE OTHER STATFS

-~ FROM BUSINESS. INDUSTRY, AND PRIVATE DONORS
-~ FROM UNIVERSITIES AND THEIR STUDENTS

-= AND, FROM THE FEDERAL GOVERNMENT,

1T WILL TAKE ALL OF US WORKING TOGETHER TO SOLVE THE
PROBLEM, FORTUNATELY, WE ARE ALREADY SEEING SOME PROGRESS.
Tue Srarve oF CALIFORNIA HAS BEGUN MOVING TOWARD SIGNIFICANT
BUDGET INCREASES FOR THE UNIVERSITY'S CAPITAL DEVELOPMENT
AND EQUIPMENT REPLACEMENT PROGRAMS. BUSINESS AND INDUSTRY
ARPE TAKING A MORE ACTIVE ROLE: FOR EXAMPLE. IBM HAS aGREED
TO PRCVIDE SUBSTANTIAL FINANCIAL SUPPORY FOR DEVELOPMENT OF
NEW ACADEMIC COMPUTING TECHNOLOGIES. IINIVERSITY CAMPUSES
INCREASINGLY HAVE DIRECTED THEIR LIMITED NON-STATE RESOURCES
TOWARD MFETING THE NEEDS. NOW., WE NFED YOUR HWELP,

HISTORICALLY, THE FEDERAL GOVERNMENT HAS ASSUNED A MAJO®
20LF IN FUMDING EDUCATIONAL FACILITIES. THIS HAS BEEM
ACCOMPL {SHED [N SEVERAL WAYS, INCLUDING GRANTS, LOAN
SUBSIDIFS., AND OVERHEAD PAYMENTS. Prior 10 1964, FeperaL
FUNDS WERE DIRECTED ALMOST ENTIRELY TO RESEARCH NEEDS,

£
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Between 1960 anp 1980, FEDERAL FUNDS WERE DIRECTED TOWARD
ACCOMMODATING THE RAPIDLY EXPANDING ENROLLMENTS IN HIGHER
EDUCATION AND PROVIDING INCREASED NUMBERS OF WEALTH CARE
PROFESSIONALS. FEDERAL FUNDS RECEIVED BY THE UNIVERSITY oOF
CALTFORNIA OURING THAT 20-YEAR PERIOD WERE OFTEN MATCHED BY
STATE FUNDS--AN APPROCH THAT REMAINS VALID TODAY. SINCE
1977, HoweEVER., THE UNIVERSITY MAS RECEIVED VERY FEW FEDERAL
GRANTS FOR CAPITAL PROJECTS. STATE FUNDS FOR CAPITAL
PROJECTS ALSO DECLINED DRAMATICALLY AT THE SAME TIME,
ALTHONGH 1T MAY BE SURPRISING FOR A STATE~SUPORTED
HINIVERSITY, OUR CAPITAL DEVELOPMENT IN RECENT YEARS HAS BEEN
FUNDED NOT PRIMARILY BY THE STATE BUT 8Y THE UNIVERSITY
ITSELF THROUGH USER CHARGES, FUND RAISING, HOSPITAL
RESERVES, AND STUDENT FEES. BeETween 1978 anp 1981, xon-
GOVEPNMENTAL FUNDS PROVIDED AN AVERAGE OF 77 PERCENT OF THE
UNtversITY'S CAPITAL EXPENDITURES., STATE FUNDS JUSY 22
PERCENT, AND FEDERAL CONTRIBUTIONS | PERCENT. [F FUNDING
CONTINUES AT THE LEVELS OF THE PAST FIVE YEARS, LESS THAN 20
PERCENT OF THE NECESSARY FUNDING wILL BF FORTHCORING., THE
UNIVERSITY'S FACILITIES WILL DETERIORATE FURTHER, NEEDS FOR
NEW FACTLITIES WILL NOT BE MET, AND OUR ACADEMIC PROGRAMS
WILL SUFFE® SIGNIFICANTLY,
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Tue FEDERAL GOVERNMENT HAS A HISTORY OF RESPONDING TO THE
NEEDS OF THE NATION'S UNIVERSITIES., AND OF INVESTING IN THEM
IN WAVS THAT ADDRESS NATIONAL PRIORITIES. THERE IS AN
URGENT NEED, NOW, FOR A RENEWED FEDERAL INVESTMENT IN
FACILITIES AND INSTRUMENTATION FOR HIGHER EDUCATION, THERE
ARE SEVERAL APPROACHES THAT COULD BE CONSIDERED,

FOR EXAMPLE., FACILITIES GRANTS COULD BE TIED TO RESEARCH
FUNDING, THE FEDERAL GOVERNMENT MAS MADE A MAJOR FINANCIAL
COMMITMENT TO THE RESEARCH EFFORT IN THIS COUNTRY. But
UNIVERSITY RESEARCH EFFORTS IN FIELDS SUCH AS BIO-GENETICS.
SOLID-STATE ELECTRONICS, AND ROBOTICS ARE WANDICAPPFD BY
INADEQUATE FACILITIES, TO ADDRESS THIS PROBLEM. FUNDS FOR
FACILITIES COULD BE GRANTED IN CONNECTION WITH THE FUNDING
OF RESEARCH PROGRAMS--MAYBE TIED TO SPECIFIC KINDS OF
PESEARCH PROJECTS IN SCIENCE AND HIGH TECHNOLOGY. [T MIGHY
ALSO BE POSSIBLE TO CREATE A SPECIAL FACILITIES PROGRAN
THROUGH NSF THAT WOULD MAKE FUNDS AVAILABLE YO UNIVERSITIES
BASED ON THE PROPORTION OF FEDERAL RESEARCH DOLLARS THEY
RECEIVE.

AS ANOTHER APPROACH. UNIVERSITIES COULD BE INCLUDED IN
PROGRAMS TO RENEW THE NATION’S INFRASTRUCTURE. UNIVERSITIES
ARE SURELY AS CPITICAL A RESOURCE AS BRIDGES AND ROADS, IF
NOT MORE $O0. FUNDS COULD BE MADE AVAILABLE EITMER THROUGH A
FEDERALLY RUN PROGRAM OR THROUGH BLOCK GRANTS TO THE STATES.




A FEDERALLY RUN PROGRANM MIGHT BASE PRIORITIES ON CRITERIA
THAT CONSIDER PAST PERFORMANCE AND FUTURE PROMISE IN MEETING
THE COUNTRY'S NEEDS.

OTHER POSSIBILITIES INCILUDE YARIOUS FORMS OF PARTNERSMIP
VITi THE STATES IN WAYS THAT LEVERAGE STATE FUNDS~-PERHAPS
THROUGH MATCHING GRANTS. TAX INCENTIVES WHICH ENCOURAGE
BUSINESS AND INDUSTRY CONTRIBUTIONS WOULD BE ANOTHER USEFUL
APPROACH, [T WILL BE IMPORTANT, ALSO. TO CONTINUE FEDERAL
SUBSIDY PRCGRAMS WHICH ASSIST IN FINANCING STUDENT HOUSING
AND OTHER SELF-SUPPORTING ENTERPRISES IN HIGHER EDUCATION.

THESE ARE SUGGESTIONS ONLY--MEANT AS A HELP IN STARTING
DISCUSSION ON A NATIONAL PROBLEM THAT REQUIRES A JOINT

£/ 7007 S0 SOLUTION. HIGHER EDUCATION AND THE FEDERAL

S fIRNAENT HAVE WORKED TOGETHER BEFORE. AND MUST NOW AGAIN,
TO ADDRESS PROBLEMS WHICH COULD AFFECT THE FUTURE HEALTM OF
THIS COUNTRY,

IN CLOSING, LET ME BRIEFLY SUMMARIZE THE SITUATION:

-- If tHE UNIVERSITY OF CALIFORNIA'S EXPERIENCE IS
TYPICAL, AND WE BELIEVE [T [S, MAJOR FUNDING IS
NEEDED BY UNIVERSITIES AROUMD THE COUNTRY FOR
FACILITIES RENEWAL AND CONSTRUCTION AND FOR
INSTRUMENTATION UPGRADING.

]
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== TPADITIONAL FUNDING APPROACHES WILL NOT COME CLOSE

TO MEETING THE NEED.
-- RENEWED COMMITMENTS ARE REQUIRED FROM ALL FUNDING

SAUIRCES. INCIUNDING TME FEDERAL GOVERNMENT. NO ONE
AGENCY OR GROUP IS ABLE TO TAKE ON THE BURDEN

ALONE »
~- THE NATION CANNOT PUT OFF A SOLUTION ANY LONGER,

TOGETHER, WE MUST BEGIN FINDING SOLUTiONS NOW,
THAT COMPLETES MY PRESENTATION. [ wOULD BE PLEASED TO HAVE

YOUR REACTIONS OR QUESTIONS.

Mr. FuQua. Thank you very much, Dr. Young.

At this time we will hear from Dr. Charles Hess, who is just up
the road from you somewhat, who is dear: of the College of Agricul-
gxare. and Environmental Sciences at the University of California at

vis.

We are very pleased to have you here, Dr. Hess.

STATEMENT OF DR. CHARLES E. HESS. DEAN, COLLEGE OF AGRI-
CULTURAL AND ENVIRONMENTAL SCIENCES, UNIVERSITY OF
CALIFORNIA AT DAVIS

Dr. Hess. Thank you, Mr. Chairman.

Also, I am a member of the National Science Board of the Na-
tional Science Foundation. However, I am presenting the testimony
in my role as dean and associate director of the experiment station.

I am very pleased to see the issue of the research infrastructure
at US universities is an issue of concern to this committee, to Dr.
Keyworth in the Office of Science and Technulogy Policy, and a
number of other groups, including the American Association of
Universities, the Interagency Task Force or: Academic Research
Fucili.ies, the White House Science Council. the National Academy
of Sciences Government, Industry, and University Research Round-
table. Also, at the request of Dr. Keyworth the National Science
Board will discuss university infrastructure at the June meeting.

From this concerted effort, I think, an accurate picture of the
status of the rescarch infrastructure at U.S. universities will
emerge. as well as a variety of approaches to addressing the chal-
lenges at Federal, State, private, and university levels. I think
there is little question that there are challenges. A 1980 AAU
riport to the National Science Foundation indicated that capital
expenditures for instrumentation doubled in the 5-year period from
1975-79 but, even with this increased expenditure, the median age
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of instrumentation at universities was twice that of industrial lab-
oratories.

My firsthand experience with the equipment problem is in con-
nection with the expansion of a research and teaching program in
biotechnology. To recruit and adequately eccommodate a scientist
in this area of research costs an average of about $125,0 for

uipment alone, and this figure does not include the renovation of
laboratories, which can range from $30,000 to $60,000. Equipment
is critical, not only to attract and retain scientists of the highest
caliber, but is equally important in the training of undergraduate
and graduate students.

In this area of biotechnology, the differential in the mean age of
equ{})ment is undoubtedly even greater than the study reported by
AAU. The influx of venture capitel into the new biotechnol
firms has enabled these firms to set up state-of-the art facilities. It
is vital that our students have training and the opportunity to con-
duct research with equipment of at least equal quality, if they are
going to be effective in tﬂe private sector.

An index of the need for equipment is found in the Department
of Defense initiative on instrumentation. DOD estimated that $1.5
to §2 billion would be required to elevate the academic laboratories
to world class status in terms of instrumentation. In response to
the first vear of a 5-year, $150 million program, DOD received 2,478
proposals totaling $645 million. Two hundred and four awards were
made, with each award averaging about $148,000, and that repre-
sents an award rate of about 8 percent and a funding level of 4 per-
cent of the amount requested. Yethink the experience at the Foun-
dation, of course, is that the funding rate may be around 2Z) per-
cent of the highest quality projects, and I think this indicates that
there is a tremendous need in the scientific community.

Space, as Dr. Young has indicated. is also a very crucial 1imiting
factor in the rescarch infrastructure at many universities, both in
terms of quality and quantity. An inventory conducted by the US.
Department of Agriculture in 1974 showed that there was a short-
age of 1,110 scientist spaces, equivalent to about 15 percent of the
scientific population. Renovation was needed, also, to accommodate
about 19 percent of the scientific population or to improve their ac-
commodations.

At UC-Davis. spuce is now one of the most important limiting
factors in recruiting and retaining faculty and graduate students.
There has been a great reluctance by Federal and State govern-
ment, the private sector and foundations, to become involved in the
business of bricks and mortar in recent years. State appropriutions
often have been targeted to alterations or modifications to meet
Government regulations for fire, occupational health—as Dr.
Young indicated. seismic salety is #an issue in Californin—and for
access for the handicapped. State funding for new facilities is
driven more by student numbers than research needs and, s we
enter a period of declining college-age population, the role of the
aniversity in providing basic research needs of the country must
not be overlnoked

It ix true that in some of the Federal laboratories there is under-
utilized space. In one case with which 1 am familiar, the Western
Regional Laboratory at Albuny. Calif. the U.S. Department of Ag-
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riculture is planning a laboratory to do research on gene expres-
sion in plants, in collaboration with the University of California at
Berkeley and Davis and with private laboratories in the bay area.
However, such a facility 65 miles from Davis does not alleviate the
space problems on the campus.

A third limiting factor in the university research infrastructure
is support personnel. Technicians are an invaluable asset in a fac-
ulty member's laboratory for the operation and maintenance of
equipment, and to continue experiments for faculty when they
must be in class or meeting other university responsibilities. The
increased sophistication and cost of today's equipment makes ex-
penditure in support personnel a wise investment.

A fourth factor affecting the university research infrastructure is
the ability to attract young people to do graduate work. This is par-
ticularly true in engineering but it is also the case in the basic sci-
ences, including plant biology. In the case of engineering, opportu-
nities in industry for B.S. graduates are great enough that many
bright young people are choosing to go directly into industry,
rather than pursue graduate studies or careers in the university.

The information explosion is placing a strain on a critical compo-
nent of the research infrastructure of U.S. universities, the library.
Space for books and journals is in short supply and, as a partial
solution, the University of California has constructed regional fa-
cilities to store infre’cl‘lt\xently used books, much to the concern of the
faculty, I must say. The electronic technology for the dissemination
and handling of the information may alleviate the problem in the
future. but solutions for current nee({: must be sought.

There is one other constraint in the U.S. research infrastructure
that is also related te this information explosion, and that is the
transfer of new knowledge generated in the universities to poten-
tial users in society. The case is often made that, while the United
States is preeminent in basic research, other nations seem better
able to translate new ideas into practice. One explanation is that
the ties between universities and industries are not close enough.

Some scientists feel that there is value in maintaining some dis-
tance hetween universities in the private sector, so there is com-
plete freedom of inquiry, free exchange of information, and a full
opportunity to do basic research without concern for direct applica-
tion. However, others believe that the scientific community has the
responsibility to not only create useful knowledge, but also to
evaluate it and present it in a form suitable for application. Later
on [ will suggest a model which has been successful in agriculture
and may be applicable to other industries.

In summary, then, the constraints to the research infrastructure
in U.S. universities, as 1 see them, are equipment, space, support
personnel, graduate student suppert. and the ability to handle the
information explosion and translate new information into practice.
What, then, are some of the options?

In regard to instrumentation, | encourage enthusiastic support of
the DOD program in instrumentation and also the incre fund-
ing for instrumentation that has been incorporated into the Na-
tional Science Foundation grants program. In the Foundation’s
19%4 budget there was an overall increase of about 60 percent in
instrumentation across the directorates, going from approximately
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3112 million in 1953 to $180 million in 1984. However, in view of
the equipment needs that exist as indicated by the DOD figures, ex-
panded programs would be a wise investment.

A particular challenge at the college or departmental level is
equipping laboratories for new faculty. Neither the DOD program
nor the NSF programs meet this need. The DOD program is de-
signed to fund large items of equipment used by a number of scien-
tists, and the NSF grants to individual investigators are not really
intended to establish laboratories. The President’s Young Investiga-
tors Awards program conducted by the NSF is a model which could
be expanded to meet this need.

Another approach to meet the needs for both equipment and re-
search space is to reinstitute the Graduate Science Facilities pro-
gram in the National Srcience Foundation. From 1960-72, the Na-
tional Science Foundation conducted institutional programs to
strengthen research in education in U.S. colleges and universities.
In contrast with other NSF programs, which are generally geared
toward individual research, there were institutional programs tar-
geted to improve the quality of academic science on a scale at least
as broad as a department. The Graduate Science Facilities program
required at least 50 percent matching funds by the grantee institu-
tion. This matching requirement was intended to stimulate a flow
of State and private moneys and to show evidence of local commit-
ment to the program.

The desperate need for facilities has led some universities to
make end runs to the Congress, much to the concern and dismay of
the ~scientific community. A program as | have described would
give the umnecrersities a viable alternative and would provide peer
evaluation to help insure the best investment is made with public
and private funds. Other agencies. such as the USDA, should be en-
couraged to develop similar programs. Although authorization for
facilities was included in the 1981 agriculture and food bill, funding
has not been provided except for the 1890 land grant colleges.

Universities also have a responsibility to insure that equipment
is used efficiently. A successful approach at the University of Cali-
fornia at Davis has been the establishment of a Center fo- Ad-
vanced Instrumentation. The center serves as a home for major
pieces of equipment which can be used not only by faculty at Daovis
but by scientists from other universities or by the private sector on
a recharge basis. The center is staffed with personnel overseeing
the operation and maintenance of the equipment. They also help in
training individuals to use that equipment, and a portion of the
user fees can be used to help replace the obsolet2 equipment.

The Office of Technology Assessment suggested. in its Report on
Commercial Biotechnology: An International Analysis. which |
think is a very excellent report. that an option to meet the training
needs for botechnology, as an option Congress might increase the
funding for USDA, NIH, and NSF graduate and postdoctoral train-
ing grunts in plant molecular biology. applied microbiology, and
bioprocess engineering. This has been taking place in the Founda-
tion.

The same approach should be considered for all areas of science
and engineering in which there is a shortage of trained individuals
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to meet the needs of the universities and the private sector, and to
be sure we continue to attract the finest minds to U.S. research.

Finally, we need to conduct 1esearch and develop policy for im-
proved methods of handling and transferring scientific information.
The translation should be multidisciplinary and problem-focused.
Data availability is not really seen as the problem, as much as the
assessment of quality and the packaging of information in a form
that is user-friendly. This challenge may be met by professional so-
cieties who could provide quality assurance, working with users
who in turn could provide an insight as to what is needed and in
what ways information could be organized.

Another approach would be to explore a model which has worked
for agriculture, to see if it can be applied to other sectors of the
economy, and that is the Cooperative Extension Service, the vital
link between the researcher and the user of research information,
serving not only as an information delivery system but also as a
feedback mechanism to bring new problems back to the researcher.
The system has dramatically reduced the time from innovation to
application in agriculture, and might be applied equally well in en-
gineering. Although the direct transfer of the extension model
from one sector to another may not be possible, it is certainly
worth exploring to see if we can’t match our country's ability to
trunsfer information with our ability to create new knowledge.

Thank you very much.

{The biographical sketch and prepared statement of Dr. Hess fol-
low:|
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CHARLES E. HESS

Charles E. Hess, Dean of the College of Agricultural and Eaviroamental
Sciences at the University of Califurnia, Davis, and Asscciate Director
of the Californmia Agricultural Experiment Station.

A pative of New Jersey, Hess began his plaat sciecce studies at Rutgers
University. He graduated in 1953 Phi Beta Kippa with Ligh Honors. MNe
teceived his M.S. and Ph.D. degrees in 1955 aad 1857, respectively,
from Cornell University. His major was hortizulture with micors in
plant physiology sad plant pathology.

Hess taught a¢ Purdue University froa 1958 unctil 1966 advaacing through
the academic ranks to Full Professor. Ia 1966 he vas named Research
Frofessor st Rutgers, wvhere he also served as Chairman of the Department
of Horticulture and Forestry from 196€¢ to 1970.

In 1971 he became Director of the New Jersey Agricultural Experiment
Startion and Acting Dean of the College of Agricultural and Eanvironmental]
Sciences. When the latter faciiity was resared Cook Ccllege in 1972,

he was appointed its first Dean. He acceptec his UC Davis post {n July
1975,

dess has received numerous awards for his vofs in the physiology of
plunt grovth regulators, particularly those affecting root formation.

e has setved on state, national, and f{aternational advisory bucrds

and commissions including Precident and Chairden of the Board «t the
Aserican Joclety for Hortlcultural Science. Ia October 1982 he received
& Presidential appointmest Lo a six-yesr terz= on the Nat{onal Science °*
Board and in May 1983 he received an Hoaorary Tocior of Agriculture
vegree rros Purdue University. 1In February (38e le was appointed by the
foveraor to the Califoroia 5-2te Board cf jozd ans Agriculture far a
fout-yedl term.
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Research Infrastructure at 0.S5. Un.versities

Mr. Chairman, my name {s Charles E. Hess. I am Dean of the
College of Agricultural and Environtental Sciences, Unfversity
of California, Davis, California and Associate Director of the
California Agricultural Experiment Station, Also, I am a member
of the National Science Board of the National Science Foundation.
I am presenting testimony in my role as Dean and Associate Director.

I am very pleased to see that the issue Of research infrastruc-
ture at U.S. universities is an issve of concern to this Committee,
to Dr. Keyworth and the Office of Science and Technology Policy,
and a number of other groups such as the Association of American
Universities (AAU), the Interagency Task Force on Academic Research
Facilities, the White House Science Council, and the National
Acadeny of Science's Government-University-Industry Research Round
Table. Also, the National Science Board (NSB) will discuss univer-
sity Infrastructure at {ts June meeting. From this concerted
effort an accurate picture of the status of research infrastructure
at U.5. universities will emerge as well as a variety of approaches
to addressing the challenges st federal, state, private, and univer-
sity levels.

There is little question that there are challenges. A 1980
AAU report to the National Science Foundation indicated that capital
expenditures for instrumentation doubled in the five-year period
from 1975 to 1979. - Even with the increased expenditure, the median
age of instrumentation at universities was twice that of industrial
laboratories., My first-hand experience with this equipment problem
is in connection with the expansion of our research and teaching
programs in biotechnology. To recruit and adequately acccumodate
one scientist in this area of research costs an average of §125,000
for equipment alone. This figure does not include the cost of
renovation of laboratories, which ranges from $30,000 to $60,000.
Equipment is critical not only to attract and retain scientists of
the highest caliber, but is equally izportant in the training of
undergraduate and graduate students. In the area of biotuchnology,
the differcntial in the median age of equipment is undoubtedly even
greater. The influx of venture capital inte the new biotecnnology
firms has enabled thege fimms to set uf state—of-the-art facilities.
Tt is vital that our students have training and the opportunity to
conduct rescarch with equipment of at least equal quality if they
are going to be efiective in the pricvate sector.

Charles E. Hess, Dean, College of Agricultural and Environmental
Sciences, and Associate Director, Cal:farnia Agricultural Experiment
Statinn, tUnmiversity of (California, Davis, California. Testimony
before the U.S5. House of Representatives Committee on Science and
Technology, May 8, 1984.
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An index of the need for equiprent is found in the Department
of Defense (DOD) initiative in instrumentation. DOD estimates that
$1.5 to $2.0 billion would be required to elevate qualified academic
laboratories to “world class® status in instrumentation. In response
to the first year of a five-year $150 million program, DOD received
2,478 proposals totaling $645 million. Two hunired and four awards
were made with each award averaging $148,000. That represents an
award rate of 8% and a funding level 4% of the amount requested.

Space is also a critical limiting factor in the research
infrastructure at many universities, both in terms of quantity and
quality. An inventory conducted by the USDA in 1978 showed that
there was & shortage of 1,110 scientist spaces equivalent to 15%
of the scientific population in State Agricultural Experiment
Stations. Renovation was needed to accommodate 1,249 scientists,
or nearly 19% of the scientific population. At UC Davis, space
is now one of the most important limiting factors in recruiting
and retaining faculty and graduate students.

Thete has been great reluctance by federal and state govern-
ment, the private sector, amd foundations to become involved in
the business of bricks and mortar. State appropriations often
have been targeted to alterations or modifications to meet govern~
mental regulations for fire, occupational, and seismic safety and
for access for the handicapped. State funding for new facilities
is driven more by student numbexs than research needs. As we enter
a period of declining college-age population, the role of the
university in providing the basic research needs of the country must
not be overlooked.

It is true that in some of the federal laboratories there is
underutilized space. In one case with which I am familiar, the
Western Regional Laboratory at Albany, California, the USDA is
planning a laboratory to do research on gene expression in plants
in collaboration with the University of California at Berkeley and
pPavis and with private laboratories in the Bay Area. However, such
a facility, 65 miles from Davis, does not alleviate the space
wroblems on the Campus. :

A third limiting factor in the university research infrastruc-
tura is support personnel, Technicians are an invaluable assest in
a faculty member‘'s laboratory for the operation and maintenance of
equiprent, and to continue experiments for faculty when they must be
in class or meeting their other university responsibilities, The
increased sophistication and cost of today's equipment makes an
expenditure in support personnel a wise investment.

A fourth factor affecting the university research infrastrue~
ture 1s the abtlaity to attract yourj people to do graduate work.
This is particularly true in engineering, but is also the case
in the basic sciences, including plant biology. In the case of
enjinerring, opportunities in industry for B.S. graduates are
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"'great enough that many bright, young people are choosing to go
directly into industry rather than pursue graduate study Or careers
in the university.

The information explosion is placing a strain on a critical
component of the research infrastructure of U.S. universities, the
library. Space for books and journals is in short supply, and as a
partial solution the University of California has constructed re-
gional facilities to store infrequently used books. Electronic
technology for the dissemination and handling of information may
alleviate the problems in the future, but solutions for the current
needs must be sought.

There is one other constraint in the U.S. research infrastruc-
ture which is also related to the information explosion. That
is the transfer of new knowledge generated in the universities to
potential users in society. The case is often made that while the
United States is preeminent in basic research, other nations seem
bettec¢ able to translate new {deas into practice. One explanation
is that the ties Ddetween universities and industry are not . close
enough. Some scientists feel that there is value in maintaining
some distance hetween universities and the private sector, so that
there i8 complete freedom of inquiry, free exchange of information,
and full opportunity to do basic research without concern for direct
application. However, others believe that the scientific community
has a responsibility to not only create useful knowledge but also
to evaluate it and present it in a form suitable for application.
Later I will suggest a model which has been successful in agricul-
ture and may be applicable to other industries.

In summary, then, the constraints to the research infrastructure
in U.5. universities are: equipment, spece, support personne!l,
grajuate student support, and the ability to handle the information
explosiun and translate new information into practice.

What then are some of the options? In regard to instrumenta-
tion, 1 encourage enthusiastic support of the DOD progras in instru-
mentation and the increased funding for instrumentation that has
been incorporated i1nto the NSF grants program. In the Foundation's
1984 budyet thero was an overall increase of 60t in instrumentation
across the directorates, going from approximately $112 million in
1983 to 5180.2 million in 1984. Rowever, in view of the equipment
needs that exists, as indicated by the DOD figures, expanded pro-
grams would be a wise investment. A particular challenge at the
college or departmental level is equipping laboratories for new
facalty. Neither the DOD nor the NSF programs meet this need. The
DOL wrogram is deciyned to fund large items of equipment ($50,000
or =ire} ased by a number of scientists, and NSF grants to indi-
vid:ial investiqgators are not intended to establish laboratories.
The Cresident’s Young Investigator Awards fFrogranm conducted by the
NSF 1s a model that could be expanded to meet this need.

:7*
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Another approach to meet the needs for both equipment and
research =zpace s to reinstitute the Graduate Science Facilities
frogram in the NSF. From 1960 to 1972, the National Science Foune
dation conducted institutional programs to strengthen research and
education in U.S. colleges and universities. In contrast with
other NSF programs, which are generally geared toward individual
research, there were institutional programs targeted to improve the
quality of academic science on a scale at least as broad as a
department. The Graduate Science Facilities Program required at
least 50t matching funds by the grantee institution. This matching
rejjuirement was intended to stimulate the flow of state and private
monies znd to show evidence of local commitment to the program.
Initially, the program emphasized renovation rather than new con-
struction, and the installation of fixed equipment such as labora-
tory benches. As the program matured, however, restrictions on the
use of the grant money was relaxed and permitted expenditures for
general putpose laboratory equipment and for new construction.

The desperate need for facilities has led some universities
to rake "end runs®™ to Congress much to the concern and dismay of
the scientific community. A program as I just described would give
universities a viable alternative and would provide peer evaluation
to help ensure that the best investment is made with public and
private funds. Other agencies such as the USDA should be encouraged
to develop similar programs. Although authorization for facilities
was incisded in the 1981 Agriculture and Food Bill, funding has not
been provided except for the 1890 Land Grant Colleges.

Universities also have a responsibility to ensure that equip-
ment 15 used efficiently. A successful approach at the University
of California, Davis Campus has been the establishment of the
Center for Advanced Instrirmentation. The Center serves as the honme
for major pieces of equipment which can be used not only by faculty
at Davis, but by scientists from other universities, or by the
private sector on a recharge basis. The Center is staffed with
personnel overseeing the operation and maintenance of the equipment.
A portion of the user fees can be used to help replace obsolete
equipment.

The Office of Technology Assessment suggested in its report on
Commercial Biotechnology~~An Internatioral Analysis, that as an
option to teet the training needs for biotechnology, Congress
inzreas~ funding for USDA, NIH, and NSF graduate and postdoctoral
training grants in plant molecular biology, applied microbiology,
and vioprocess engineering. This same approach should be considered
far all areas of science and engineering tn which there is a shortage
cf tratned tndividuals to meet the needs of the universities and
the nrivatne sector, and to be sure that we continue to attract the
finest misnds to U.S. research.

finally, we need to conduct resecarct and develop policy for

improved methods of handling and transferring scientific information.
Tme ¢ran-iition should e multidisciplinary and problem-focused.
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Data availability {s not seen to be the problem as much as the
assessment of quality and the "packaging® of information in a form
that is user friendly. This challenge may be met by professional
societies who could provide quality assurance working with users,
who in turn could provide an insight into what is needed and in
what ways information could be organized. Another approach would
be to explore a model which has worked well for agriculture to see
if it can be applied to other mectors of the economy. That is the
Cooperative Extension Service, the vital link between the researcher
and the user of research information, serving not only as an infor-
mational delivery system, but also as a feedback mechanism to bring
new problems back to the researcher. This system has dramatically
reduced the time from innovation to application in agriculture and
might be applied equally as well in engineering. ~ Although the
direct transfer of the extension model from one sector to another
may not be possible, it is certainly worth exploring to see if we
can match our country's ability to transfer information with our
ability to create new knowledge.

Mr. MacKay [acting chairman]. Thank you. Dr. Young and Dr.
Hess. We would now like to ask some questions or perhaps make
some comments,

Mr. McCandless?

Mr. McCanpLess. Thank you, Mr. Chairman.

Well. as a graduate of your institution, Dr. Young, welcome to
the sunny area of Washington, D.C.

Dr. YounNaG. Thank you very much, Mr. McCandless.

Mr. McCanbigss. T won't tell you how long ago I was there, but
there were 15,0000 people on the campus and we considered it the
factory and there was a big gully that went down through the
center of it.

Dr. Youna. I can place the time fairly well.

Mr McCannpress. I have two areas of concern or interest. The
first would deal with curriculum. and the second facilities. and
then third—particularly to the University of California—the uni-
versity structure and the campus aspect.

Under curriculum, it has been my observation that the interest
in a given discipline, such as engineering or medicine. appears to
be in direct proportion to how you can merchandise that on the
outside. either as an individual or the demand. We have had peaks
and vallevs in this historically and, as such, then it would appeai
that at the university level our capital structures and our resources
do not necessarily reflect that peak-and-valley type of scenario,
whith then would mean that the system becomes inefficient be-
cause vou plan. and the fact that you plan and the best of plans
svem to get set aside based upon the realities of this thing.

How can we better address the loss of that resousce in these
fields due to these peaks and vallevs, simply the law of supply and
demand on the outside?

Dr. Youna. Mr. McCandless, you have certainly pointed to a
very pervasive problem. Certainly it is not only a problem of uni-
versities; it is a problem in planning generally. We have tried to
even those peaks and valleys out to the best extent we can. I think
that is one response. When there was a falloff in demand for engi-
neers o number of vears ago, we reached the conclusion that that
was a temporary vallev, that we are going to get back to a peuk,
and we should do evervthing we could to even that out and not
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have that valley and peak occur within the university, and there-
fore maintain support for engineering. We tried to maintain not
only the facilities but to maintain the faculty. so that we were able
to pick back up when the demand hit, and the demand did hit
again. but we were not able to build for increased demand that bas
come along subsequently. We were not able to project that in-
creased demand as well as we should.

But { think one of the things we have to do in the universities,
and certainly we can do that, I think, in a svstem like the Univer-
sity of California perhaps a little more than some. because of the
size and flexibility we have with a variety of campuses. s to see to
it that we are meeting the needs not only of today. but the future
as best we can determine them. [ see no other alternative. I point-
ed out one of the problems in my comments, and that is that facili-
ties unfortunatelv are not fungible We can’t use the facilities that
might! be excess in the Department of Classics to help 2t the
present time with the probleins that we have in biology. so we have
to du the best jub we can to try to plan for the future and then try
to mamtain some stability within the university. We can do that at
UCLA because. for instance, within the system we can hold the en-
rellment levels constant because demand is much greater, so we
c;m'; [ tiunh. provide that kind of stability., but it is not an easy
tas

Mr. M Canpeess. The second area is facilities, and my gquestion
then weuld deal with this. We have in Caditormia what 1 think 1s on
outstanding community coilege system, for particiiarly lower divi-
sion and v ational work. If we were to encourage these institu-
tions. vhich in many cases have surplus facilities, to take our haske
underpraduateos. lower division. wouldn’t that relieve some of the
existing fucilities in the universities for the upper division and
pradiats work. which then would better utiiize those facilities™

Dr. Yousc. Yeo of course. Mr. MeCandless, That o the whole
baast on waich the masier pion for higher education in Calvorna
was ‘ounded. the w<uraption that a vesy Targe proportion. at least,
S the Lewey division educntion wis going te e acenmplished at ine
contmunii v cotfepes,

Por a lopg perexi of time that did cocor & v ety of changes
have developed i ihe Jast fow sears whick have resuited i a sub-
~eatia! modsication of that, and § believe we need to work tageth
or  thot is. the umiversuy, the State colleges and universities in
Coi for e wed the commundts cotlerres, atong with the other State
agencios and the legisls e o Gy to restore that balance. Eut at
Uioe preseni Litne there reatts ia not any substantial surplus of ta
cilities even o the communits colleges, so that the problem | don't
tiunk can be dealt with to aay considesable extent in that reyired,
thit e the eiittees prot lem, But | believe regardless of thae that
we meed te et baek o that mere balanced approach vpon which
the whole master plan {or tagher education i Califors i wae
based

Mr M taspiess. Did 1detect o bell there, Mr. Chairman?

Vi Mackay Yes bat Lam not o very formal presiding person.
and D Hews indieated that he would ke to alse respard o with-
out obiection we will proceed.

P, Hess Thank vou, Mo Chinrman,
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Mr. McCanniess. The other side of the aisle tends to be flexible
from time to time, Doctor.

Dr. Hess. Mr. McCandless, 1 had two issues in terms of the com-
munity colleges. One of the problems is that the community colleg-
es are not training as many college-bound students as they had in
the past, and have gone more into bread-and-butter courses. I re-
member driving past the Sierra Foothills Community College, and
they had a special course in brickmaking. I think part of that has
been the economy. They have attracted students, older students,
senior students actually in terms of courses of that nature. rather
than the college prep courses which were not returning to them
the funds that they needed.

The other aspect is that in terms of facilities, however, I am not
sure whether even if we are able to get a better balance, as Dr.
Young has mentioned—which 1 think we definitely should try—
whether that will alleviate the space problem, because in the lower
division courses there are many of the basic courses in math and
chemistry and physics, and *t is when you get into the upper divi-
sion courses where yvou real'y get the students into the more so-
phisticated luboratories where they can actually do experiments
themselves. 1 think that that is where our real crunch is in terms
of quality. state-of-the-art equipment.

Mr. MacKay. Thank vou.

Mr. Mineta.

Mr. Minera. Thank you very much, Mr. Chairman.

I, unlike Mr. McCandless. come to ask guestions because I am
being purely objective. | am neither a UCLA graduate nor a Davis:
I am Berkeles, so I am purely objective un this whole issue and
have come with no prejadices. [Laughter.|

Dr. Hess. let me ask. on page 3 you are talking about the conflict
between the ties between the universities and the industries. Some
say it is too close; some say it is that they aren’t working closely
enough to be able to have this technology transfer and the applica-
tion of it in the private sector.

You have had to go through a controversy up there involving to-
matoes, I mean, the whole tomato-picking muachine thing. Just
using that as an example, how do you relate that to this conflict
hetween the two. let's say, extremes here of some suyiny it's too
close and some saying it is not being coordinated well enough?

Dr. Hess. Well, I think my own feelings on this issue are that a
close university-industry relationship 1 think is essential for the
United States. I think that it helps insure the relevance of research
that is being conducted. It insurves the more rapid translation of
thase research findings to use for the henefit of society; and often-
times it will provide opportunities for students for internships and
on-the-job training to better prepare them for their careers.

In this purticulsr example that vou have cited, with the suit
brougin Ly Cuitfornia Rural Legal Assistance and their coneerns
that the private sector with small investments of funds supporting
research. leverage the balauce of the public funds in setting re-
search priorities. 1 don't agree with that viewpoint. We have our
policy on the campus that we will not accept {unds from the pri-
vitte sector unless it is in support of a previously approved research
project. su there is an opportunity to evaluate that project at the
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ental level and in our office. Since we are associated with
the Department of Agriculture, most of our projects are also re-
viewed by the U.S. Department of Agriculture before they are im-
plemented. So I think we do have that protection but maintain,
think, a very valuable linkage.

I think that we are what I would call a more mission-oriented
college, in that our research is funded in part by the State to bene-
fit agriculture, environmental issues, the consumer. There are com-
ponents ia our college which are what I would put at the end of
the continuum of basic to applied research in bi mistry, bio-
physics, genetics, and so forth, and those scientists should have thLe
environment in which can follow their initiatives, follow their
abilities to discover new ledge which then can be translated
eventually into application. That's the sort of continuum that I see
as being very beneficial for the university, going from very funda-
mental research to the application of that research in the private
sector.

Mr. MineTA. Now in trying to evolve toward, let’s say, the formu-
lation of some kind of an industrial policy, many people say we
ou;il:tnottobe ing that beLause that means someone has to be
ﬁic ing winners and losers. 1 that is the rhetoric right now.

ow do you protect yourself from charge of having to gre;udge
something in terms of picking winners and losers, as to owg:x
Givect your research eflorts, s‘pecially if you tie that in with Dr.
Yunng's suggestion that the infrastructure amount ought to be de-
verent on whether or not—I take it that it ought to be tied to a
g ic research roject?

Dr. Hess. We don't actually try to pick winners or losers. Prob-
lems are brousht to the faculty th Cooperative Exteasion,
through ad* wory groups, and if we feel that it is a researchable
problem, a problem that would lead to the creation of new knowl-
edge and it would be amr;ate for the university to conduct,
then we will conduct it. r it wins or loses depends upon the
success of the research, so we don’t make a judgment initalty as to
whether that area will be successful or not. We try to base it on
what we view as the critical research needs for the State.

Dr. YounG. Mr. Chairman, could I make a brief response to that?
I won't go into the details because of the time limitations, but I be-
lieve that this problem that identify in general—and you have
looked at it from two sides, Mr. Mineta—has been given more seri-
ous attention over the last 2 years in our university and in univer-
sities across the country than any other single problem. I believe
that we have done a great deal to make certain that the policies
which existed, to the ~xtent they needed modification, have been
changed. looked very carefully at the problems which could be cre-
ated from application of that relations ir in an inappropriate fash-
ion, and the potential difficulties which I think needed to be exam-
ined 2 years ago have not now been totally resolved, but I believe
we have gone a long way toward seeing to it that we have a struc-
ture in place which enables us to deal much more efficiently at
that interface between business and industry than we were 2 or 3
years ago.

Mr. Mineta. If 1 might, Mr. (hairman, part of the criticism of
the selection of the present chairman of the board of regents was
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that his connection with the private sector was not going to be
helping the university's efforts to get funds, whether it be for re-
search or for capital projects. Frankly, I was stunned and taken
aback by that approach by that individual at the time of the con-
troversy. and that is the criticism that comes up about how close
the connection is between the private sector and the university
community about the research efforts.

Dr. Young. Mr. Chairman and Mr. Mineta, I was equally, per-
haps more stunned and upset by that attack than you, so I am not
def?nding the attack, but it was not I think—because | was sitting
there listening to it—directed at the kind of relationship we are
talking about here. but at the more traditional relationship of
fundraising from the private community, not business/industry re-
lationships to research output and the interface of technological
change, but more to whether or not he was a person who was going
to be as effective.

I think the argument was ridiculous. I don't think the chairman
of the board operates in that area, but it was more to the general
relationships with the business community in raising funds for the
university, not in the research technology interchange.

Mr. Minera. You're right, Dr. Young, I wasn't there, but frankly
that kind of mentality on the board and people of that ilk we don't
need, as far as [ am concerned.

Dr. YounG. Mr. Mineta, 1 agree completely with that. I just
wanted to point out that I don't think it was related to this particu-
lar issue.

Mr. MiNETA. Thank you very much, Mr. Chairman.

Mr. MacKay. Mr. McCandless?

Mr. McCanpress. Thank you, Mr. Chairman. | have one more
area that I wanted to cover here, and the chairman has been kind
enough to give me additional time. I think it is important because
the University of California, with all of the campuses it has, is an
example of the area that I want to cover and the answers that 1
would hope we can get from that.

With the type of multicampus structure that you have and the
sizes of those campuses, and the amount of research programs and
effort going on on these various campuses. how is all of this coordi-
nated”? Are we duplicating areas that, if you had more of a clear-
inghouse, you could eliminate and therefore these resources—be
they governmental. public. or private—would find more bang for
the buck? Either one of you. whoever has a thought on it.

Dr. Youni. Well, I think the answer is yes and no to that, Mr.
McCundless. There is some coordination and there is some speciali-
zation. You have before you an example, at least, in Dean Hess.
Agriculture is concentrated in one or twc or three, essentially
three of the campuses, and agriculture itself is distributed in an
uneven fashion among those three campuses with concentration of
different sorts in each. You are very much aware of the Riverside
campus program.

Thete is a real difference in the specializations in the sciences
between Berkeley and UCLA. We do not try to duplicate the very
heavy nuclear physics programs at Berkeley but, instead. in phys-
ics have moved in different directions and tried to establish differ-

34



L A ata s RS PRI

81

ent strengths. Generally speaking, that kind of an arrangement
exists among the several campuses in other areas as well.

They are, however, each of the campuses in the University of
California is a general campus and has the mission of providing an
education both at the graduate and undergraduate level for stu-
dents in all disciplines. The specializations. therefore—with one or
twoe exceptions such as agriculture—the specializations, therefore,
have to be at the fringe. really, and not dramatic differences
among the campuses in terms of their basic mission. We've got that
large a job to do and it would be impossible to divide it up, I think,
so that there was no duplication at least in the basic areas

Dr. Hess. The other, we do have in agriculture a vice president
for agriculture and natural resources, and we do meet quarterly to
discuss research needs and policies. I guess there is now also a vice
president for medicine and the health sciences, and that would pro-
vide 1 assume some degree of coordination there.

But the other aspect is that, given our system—particularly the
peer review system, in which faculty are evaluated in part by their
ability to publish new knowledge in peer review journals—there is
a tremendous drive not to duplicate, because if someone finds
something and publishes it, then that closes out that area unless
there is confirmation or a different point of view, which I think
then is healthy duplication, if you will. It is nut going over to pro-
vide, you might say. authentication of the findings. As you hear,
issues come befoce the scientific community, differences of opinion,
and it needs to be replicated by other workers to be sure that. in
fact. those findings are valid.

So, two issues, then: One is that I think there is quite a peer
pressure, vou migh! say. to avoid duplication. to find new knowl-
edge or new insights, and that which does exist 1 think is impor-
tant to insure that we get validation of new findings.

Vir. McCanDLESS. One other quick point, if I may. [ would like to
be hvpothetical. Mr. Mineta can relate to this. Let’s say that the
Federal Government says: “‘Well. University of California. you are
in pretty goud shape here. We want you to do some research on the
Mediterranean fruit v, How does that fit in? What is the entry
location within the university structure for that? Then: how is that
distributed? Someboudy says: “Hev, we've got the test tubes and
we've ot the mstruments at Berkelev.,” or “We've got them at
Davis.” or someplace, how does that toke place”

Mr. Minera Would my colleague yield for just a minrute”

Mre McCanpiess. Certainly.

Mr. Minera. I'm sorry. Was that part that 1 would be mar.: relat-
ed 1o the Mediterranean part or the fruit fly part?

Mr. McCanbLess. Weil, my distinguished colleague has all kinds
of ways= of making that assertation.

Dr. Hess. Mr. Chairman. the way that would work is, the vice
president for agricultare and natural resources would be vontacted
or one of the deans o the three campuses would be contacted and
told. “Here = o problem.” In this particular case we did respond to
it. for example by conducting research and developing better at-
tractants to establish traps which could more accurately determine
when there werve fruit tlies in the area.
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Also, we did research on what was the im on the communi-
ties trom the aerial spraying, a number of different areas of— —

Mr. McCANDLESS. q*hat was assigned, then, to your campus by
this committee?

Dr. Hess. It was assigned both to our campus and to the Berkeley
campus. Berkeley has a group in biological control, and we were
working on the sex attracting or the trapping of the fruit flies.

Mr. McCanpbrLess. The reason I mentioned Mr. Mineta, Mr.
Chairman, is that is where the problem started, in his district.

Mr. MinETA. Not with me, but within my district.

Mr. McCaNDLEss. Yes; in the district. Yes.

Thank you, Mr. Chairman.

Mr. MacKay. I would like to make an observation or two and
then ask some quest.ons.

My perspective is slightly different, in that I spent 12 years as a
member of a State legislative body and have worked on some
State/regional compact groups having to do with higher education
and research. It is widely agreed at the State level that the erratic
support by the Federal Government for research has been a major
part of the problem over the years, first in causing the universities
to overexpand and then, as both of you have pointed out, leaving
you with facilities and inadequate funds to support the facilities,
under the assumption that the States would pick this up, with the
States being already overstressed in their financial support.

Now. finding ourselves at a time when we are increasingly in
international competition, where our ability to compete is related
to the ability to innovate, which is related to R&D, and having it
not clear what the Federal role is going to be this time, I would
like you to comment perhaps more specifically, Dr. Young. It
seemed to me that what you have said is, if we could have every-
thin'* we wanted this is how it should be. Now I would like to pose
to you the question: Suppose you can’t have evervthing you want,
and suppose there are going to be more and more stringent limita-
tions on Federa' dollars, what is the best way for the Federal Gov-
ernment to support research in the university system? Would it be
best to support it with instrumentation, with a constant level, or is
a one-shot upgrading the best? Or, when you talk about facilities,
do you mean bricks and mortar as opposed to instrumentation?
What is the best way for the Federal Government to support re-
search, with the understanding that each State university system
1s different and that the Federal Government probably is not going
to be able to redesign all the university systems?

Dr. Youna Mr. Chairman, | believe that you have put your
finger un one of the real problems. and that is the inconsistency:
Movina frony very heavy support to a period of very little support
and. in effect. leaving an apparatus which is in place and needed
without the resources to sustain itself, so that one of the very imn-
portunt aspects that | believe should be taken into account is the
necessity to maintain a eonsistent level of support. [ believe it
really s to Le across the board and I think it also has to, as a
part of feing consistent. have a long-term quality. I don't believe
that we need o quick fix. [ believe we need recognition that, if re-
search is poing to be done which is going to be in the national in-
tere~' and a5 going to provide us with the ability to maintain the
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graduate educational program in science and technology. that you
have to have facilities to support students. you have to have the
facitities to support faculty. and you have to have the buildings in
which that occurs and the instrumentation which is required. 1 be-
lieve it is all of those things.
Now. obvicusly that is not all of the kind of need which 1 have
identified. for instance. as existing within the University of Califor-
. nia at the present time; it is not all a Federal responsibility, but
some portion of it—and, I think, that that is very closely related to
the research which is federally supported—is the appropriate share
for the Federal Government to take.
- Mr. MacKay. But if there is only a specific, finite amount of
funding available, are you suggesting that we should cut research
funding in order to more adequately fund facilities?

Dr. Younc. | believe that. in the long run, we are going to have
to find some way to see to it that the support which is granted for
research carries with it, through one mechanism or another, sup-
port for equipment and for facilities, and I guess 1 would be saying
then we need to see to it that we are providing support across all
those functions. If there is an inadequate amount to meet all that
need. then we ought to do the best we can to try to provide support
across those several areas.

Mr. MacKAy. Would you, then. be saying that there should be a
retrenchment and that the Federal Government should more clear-
ly define its areas of interest, and what_ research it supports, it
should support adequately? I am saying, given the premise that we
can’'t keep doing evervthing, but part of the background of my com-
ments is. we right now are, I think, in the worst of all worlds. That
is. we are basically robbing civilian research to run a broadening
military research program. and we are pretending that there is no
coet to that in the areas of civilian research which have to do with
our international competitiveness. It seems to me people are not
willing to face that. Dr. Keyworth doesn’t really address that di-
rectly in his testimony. articulate though it is. He just doesn’t see
the 1ssue in that fashion. und 1 am saying somebody has got to
start talking about that,

One of the problems I think you face in California, as we face ir
Florida—although this doesn't have to do with fruit flies-—is that
we have overexpunded. We have overexpanded our university
system. and now we are having trouble politically trying to figure
out whe.her we should allow Gresham's law to work and keep ev-
ervthing we've got but not fund it, or whether we should begin to
concentrate on the question of quality. That is the kind of question
P asking vou.

Dr Younc. Mr. Chairman. to go to the question you asked specif-
wally. I believe that the Federal Government ouiht to support the
program= that it supports in a sufficient manner for the job to be
done properly.

Mr. MacKay. Now, what is your pusition on the question of the
end-run problemn as it affeets the Congress, that is, the universities
or specific programs to cume here and lobby for their own interest
inst{md of continuing to work through professional groups and the
AN
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Dr. Younc. I believe for myself, Mr. Chairman, and as a member
of the associations to which [ belong and speaking for the Universi-
ty of California, that the end-run approach is potentially very de-
structive of the relationship between universities and the Congress
and the Federal Government, ad we must find ways to provide
those facilities without coming wirectly to Congress for funding spe-
cific research facilities.

Mr. MacKay. All right.

Dr. Hess, would you have any comment?

Dr. Hess. | think that the question of funding, whether it be for
students. individual researchers, or for equipment. has to be looked
at from the standpoint of that if any one part of the infrastructure
is shorted, that affects all parts, and we have gone in the past
through a period in which funding of equipment was not enter-
tained. That has now been changed. and I think that is a very im-
portant step in the right direction, so I think that it's difficult to
sa{ we'll shift within that infrastructure from one area to another.

think the concept of having matching funds is one way to be
sure that there is a commitment from the local level and the State
level as well as there is from the Federal level, and to do it
through a program which has a peer review component I think will
also nelp insure that that is the best investment, that is, that the
funds do go to institutions that have the quality to do the research.

Mr. MacKuav. Are vou suggesting, Dr. Hess, in your comments
about the extension service being a good model, perhaps, for more
rapid diffusion of research results. are you suggesting that your
agency should broaden its role or that another agency should, that
there chould be iu effect an engineering or a science extension
service?

Dr. HEss. | am suggesting the latter. that the model that has
worked. I think, very well in agriculture should be explored to see
if it would have up;;?ications in engineering. I don't see the agricul-
tural Cooperative Extension Service taking on the engineering
component. That would be completely improper, but I think the
model has some very interesting aspects and, 1 think, has made
real contributions in agriculture. 1 wonder. since the observation
has been made that we do seem to have a problem in terms of
translating information to use, if that could be one approach.

Mr. MacKay. All right. Would you favor more of a block grant
type funding, where in effect the Federal Government gave to esch
State & sum of money and allowed the States to make the priority
decisions in where fthe monev went for research. or would you
favor it continuing now as it now exists?

Or. Youna. 1 think that, as I indicated in my statement, that
there are several mechanisms which ought to be cxplored very
carefully. At the moment. T wouldn't be prepared to say that |
think one of them is a better approach than the other. 1 suspect
that we will finally conclude, when we look at them together, that
we need to have more than one method of accomplishing this. I ¢
think the block grant might be a useful method‘.) to a limited
extent. I think on the other hand, though. the funding of facilities
through the agencies that are sponsoring research in order to pro-
vide the facilities to enable them to get their research accom-
plished is also a very important way. and I wouldn't want to at tk -
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present time choose between those two or amoug several others
that might also be applied. I suspect those are probably the two
ways, however, which would together make the greatest impact in
resolution «f the problem we have at the present time.

Mr. MacKay. Are there any other questions. Mr. McCandless?

Mr. McCanprLiss. No.

Mr. MacKay. This has been very helpful. and I appreciate your
being here. We regret that our weather has caused the problems
with Dr. Rhodes and Dr. Silber. Without objection, the statements
by Dr. Rhodes and Dr. Silber will be inserted in the record. and the
record will remain open for Members to submit other materiai in
the record until May 15.

Thank you very much for being here. and we are adjourn.d.

Dr. Younc. Thank you, Mr. Chairman.

[Whereupon, at 1¢:565 a.m., the committee recessed, to reconvene
at HehT a.m., the same day, for the purpose of hearing a statement
from Dr. Rhodes.}

Mr. MacKay [acting chairman]. If it is possible to do so, 1 would
like to reconvene the mecting so that we could hear from Dr.
Rhodes. | very much appreciate the problem that he has had.

Dr. Rhodes. if it is convenient with you. we will go rignt ahead
with vour testimony. We appreciate your being here and apologize
for Gur weather.

STATEMENT OF DR, FRANK H. T. RHODES, PRESIDENT. CORNELL
UNIVERSITY. ITHACA. N.Y,

Dr. Kuones Mr. Chairman, | apologize to you for being late. 1
have just driven by the scenic route from Hagerstown. and 1 apolo-
gize to vou and members of the committee.

My name is Frank Rhodes. and [ am the president of Cornell
University. [ have the pleasure this morning of representing the
major research uriversities of the Association of American Univer-
sities, as well as the American Council on Education and the Na-
tional Association of State Universities and Land Grunt {(olleges.
and the two Associations of Graduate Schools.

I beasn from stating what you und vour colleagues know so well.
whicli is that the research and development base which our Nation
has created over many decades remains the strongest and the most
productive in the world. But in spite of that strength, there is evi-
dence now that the gap between us and our foreign competitors s
narrowing. partly because of their increased investments in science
and technoiogy and partly because of the erosion in our own re
search base.

In spite of recent increases in fundiag tor researci and develop-
ment  the basic research compon-nt of those increases has been
modest. iind we now face very serious problems in the Nation's uni-
versitie= with regard to our basic research efort. It is those prob-
lems that T want, with vour permission. to address and to identify.
eapecindly ihse in graduate education. the case of young reseurch
workers, research instrumentation. and research facilities. and
then in response (o vour request to say a little about overhead
conts and the appropriate Federal role in fostering universi‘y and
industry partnerships. 1 will ke very brief, in view of the tact that
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you have generous},y reconvened, and hope, Mr. Chairman, that
you will accept the full written account for the record.

First of all, our graduate schools: They provide the continuing
supply of trained individuals with the skills on which our future

» but we now face a very serious shortage of graduate stu-
dents in certain fields. For 15 vears, Federal support for graduate
gldlucz;tiogedhagsr;aen sufbstan“ ti':all y redtlll\?d Me number ot;l feder-

y fun uate fellowships in ical sciences and engi-
neering has declined from 51,%0 i 19& to about 1,500 toda;%:r
the face of sharply incressing international competition, critical
national needs covered by graduate education are now going
unmet.

The present administration has proposed small and highly tar-
geted increases in university research and development, especially
in those areas perceived to be of closest significance to the national
defense. Let me illustrate the budgets of three agencies—the NSF,
DOD, and NIH—which show, I think, the limitations that our uni-
versities face at present in terms of Federal support.

The Department of Defense budget proposes to increase its in-
vestment in university research at a level sli%htly above inflation,
and to award the third class of 40 graduate fellowships designed to
attract graduate students into programs linked to our national se-
curity needs. They also propose to undertake a 5-year, $150 million
program to upgrade research instrumentation in labs that carry
out research programs in areas related to defense needs. But, as
you and your committee members know, the DOD research initia-
tives—commendable as they are and welcome as they are—are now
at risk at present in the House version of the DOD authorization
bill for the coming financial year.

If we turn now to the National Science Foundation, the 1983
budget outlook is much more encouraging. Augmented in the
House authorization bill by the increases pmposed“%;" our commit-
tee, this prevides for significant real increases in the Foundation's
physical sciences, engineering, and graduate fellmwhigI gmgrams,
with other more modest increases in other fields. This NSF budget
is the centerpiece of the administration’s financial year 1985
budget for university research, and 1 want to express to Dr.
Keyworth and his associates—as well as to you, Mr. Chairman, and
members of your committee—the appreciation that all of us, in the
research universit{, community, feel for your leadership, not onl
in strengthening that NSF budget but in negotiating it with suc
skill through the passage of the authorization bill. We regard these
as welcome and important first steps toward a more comprehensive
Federal investment strategy to strengthen basic science and gradu-
ate education.

In sharp contrast to that, we note with real concern the lack of
any significant funding increase in NIH research activities. In fact.
the budget request for NIH and ADAMHA is once again below the
levels needed even to sustain the present research activity, and our
hope is that members of this committee and the Congress will
again support efforts to protect and sustain university biomedical
research and training programs.

There still remains, then, the urgent need to attract some of our
outstanding young people into science and technology, and the new
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competitive fellowships offered by the Office of Naval Research are
an excellent model for other agencies. Qur hope is that other Fed-
eral research agencies will follow the lead that they have given.
providing a total of some 730 or so merit-based portable graduate
awards to individuals and an ecﬂ‘ual number of awards given to stu-
dents through institutions with high-quality graduate programs.

Second, let me mention the plight of young faculty, newly-ap-
pcinted in universities and now facing increasing problems because
of the inadequacy of facilities in which they have to work. The sup-

rt of young faculty has been rec$mzed by the National Science

oundation with the Presidential Young Investigator Awards pro-
gram. and we hope that that will be continued at least at its
present strength. not only by the National Science Foundation but,
again, that other agencies will follow the lead that they have given.

Point three, research instrumentation: Instrumentation and
equipment now being used in many of our university research and
training labs is very seriously out of date. A recent survey just pub-
lished by the National Scierce Foundation illustrates the extent of
the problems that we face. One fourth of our research equipment,
with a total Furchase price of $904 million, is now obsolete. Only 16
percent of all the equipment in academic research labs is state-of-
the-art. Ninety percent of our departmental chairpersons reported
in the survey that the lack of equipment inhibited the conduct of
critical research.

These new Natioaal Science Foundation data amply justify in-
creased investment by the NSF and other major mission agencies
in university research equipment, but that alone will not solve our
problems. We have to look for additional and alternative solutions
to make sure that scarce resources are fully utilized. That's why we
applaud the efforts of the AAU. the National Association of State

niversities and Land Grant Colleges, and the Council on Govern-
mental Relations to undertake a comprehensive study designed to
explore alternative sources of funding for research equipment.
That project is supported by six Federal agencies.

Let me turn now to research facilities, and to say in that the
needs here are equally pressing. A recent survey by the NSF of 25
universities estimates that research universities and colleges re-
quire at least $1.3 billion per year to meet accumulated research
facilities needs, and yet the total Federal investment in R and D
plant in universities is projected to be $40 million in 1984, and es-
sentiallv all of these funds are targeted for special purpose user or
national facilities. There is no general reinvestment effort by NSF
or by any other mission agency designed to help with the modern-
ization of the university research labs in which so much of the
agency funded research is carried out. This, I have to emphasize to
vou and the committee, Mr. Chairman, is our most serious long-
range problem in the research universities.

You suggested that I might illustrate what I have to say by expe-
rience at one university—my own, Cornell—and | am happy to do
that to show the local magnitude of the problem. We are proud to
be among the Nation's leading research universities, with a total in
the last fiscal year of about $150 million in sponsored research.
NSF and NIH are the major sponsors. Let me illustrate, with half
a dozen very brief snapshots, the problems that we now face.
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The first is university libraries. Universities deal with knowl-
edge: We make it, we transmit it, we store it, we use it, and the
eftective storage and dissemination becomes a growing problem
with the expraential growth of new knowledge. Computers can
help here, but our library of more than 4 million books can be com-
puterized only at a cost of $6 million in front-end funding and an
additional $1 million a year in operating costs. There is little likeli-
hood that that long-term cost will decrease.

Second, we operate, with NSF funding, a materials science
center, the largest of 14 such programs throughout the country. It
has existed for 25 years and contributes significantly, through re-
search and hiihly trained personnel, to the Nation’s economy and
the study of the uses and properties of material that affect eve
aspect of our life. We have put a high priority in our internal fund-
ing on replacing equipment—capital items—devoting 15 to 20 per-
cent of our budget a year for that particular need, but the cumula-
tive deficit we now face in equipment for that facility is $4 million,
and without it our value as a research and teaching resource is
c;omd;;romised. We have no source to which we can turn for these

unds.

Item three: We operate a very successful national submicron fa-
cility in support of computer chip development. It is the onl
center of its kind supported by NSF. It was built by Cornell wit
private funding, and it is funded jointly by NSF and the semicon-
ductor industry. In this area we face an immediate shortfall of $5
million for new equipment over the next 3 years. If we are to
remain competitive in the international field, we must have equip-
ment that is state-of-the-art.

Item four: The problems of new faculty members requiring new
labs and new equipment are particularly pressing on the Nation's
research universities. We appoint 20 to 25 young scientists every

ar to our faculty, and we find that the cost of equipping them
ies between $100,000 and $300,000 each. To the extent that we are
unable to provide the best possible start for these young faculty
members, we limit their growth and their usefulness.

Item five, new facilities: | have mentioned this in national terms.
At Cornell we see a focused example of it. We have great expertise
in such areas as biotechnology. in plant and molecular biology, in
animal reproductive biology, in electrical engineering. in computer
simulation. and a host of other areas. Our cumulative needs in
terms of facilities well exceed $100 million. We have no immediate
hope of obtaining those funds.

t me turn to two items, Mr. Chairman, about which you made
particular inquiries. The first is indirect costs. For the past 2 years
we have seen increased attention paid to indirect costs, not least
because in firancial years 1983 and 1984 the Department of Health
and Humapr Services proposed cutting reimbursement of indirect
costs by 10 percent. Universities complained loudly, and the result
of that was that the proposal is no longer part of the administra-
tion's fiscal year 1985 budget, and the President's science adviser
has proposed a study of the issue of indirect cost in the context of
the universities' ability to continue to undertake federally spon-
sored research.
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I won't go into all the reasons for increases in indirect costs. My
written testimony covers this in some detail, but there are two fun-
damental reasons for the increase. The first is that we face increas-
ing Federal regulation in the way in which we conduct research
and also. with it, federally instituted requirements for detailed cost
accounting. The second is, inflation disproportionately affects indi-
rect costs for various reasons in terms of the purchase of equip-
ment and the maintenance of equipment.

It is important, | think, to remind ourselves that indirect cost
rates are always approved retrospectively, in very detailed discus-
sions with Federal auditors who continually monitor and examine
university expenditures.

Finally, you asked me to address the question of what the Feder-
al Government can do to increase the pattern of cooperation be-
tween the universities and industry. Industrial support of universi-
ty research is one of the mos! significant developments of recent
vears, but it can easily be overstated. The total industrial support
for university research is now only about 3 percent of all funds
used. and few observers believe that it will ever rise beyond about
¥ to 10 percent of the total. For most universities undertaking re-
search on a major scale, it is not in fact a new phenomenon. It has
existed for decades.

You have encouraged, for which we are grateful, a variety of
funding mechanisms and cooperative agreements which are still
being developed. Often, the award of an equipment grant {rom the
National Science Foundation or other agency is proving to be &
very important catalyst in the development of these new arrange-
ments with industry, so an important side benefit of Federal invest-
ment in research equipment is the stimulation it gives to new re-
search partnerships between industry and the university.

One of the most significant incentives that you have offered is to
develop the donation of research equipment to universities, and I
speuk specifically of the Economic Recovery Tax Act of 1481, That
ought to be strengthened. we believe, to provide for the donation of
instructional equipment or equipment previously used by the donor
for less than 3 vears. and to remove some of the present ambigu-
ities over the donation of computer software. We find that tax in-
centive especially valuable for large corporations, but we ho‘n- that
you ean also review the need to develop incentives for small. inno-
vative companies. Different kinds of stimuli are probably needed to
assist them in the development of sophisticated new instrumenta-
tion.

University research has special requirements for this kind of .-
strumentation. and we believe that university faculty can nlav a
useftel role in assisting small companies to meet the ditficuit chul
tenges involved. We need 10 find new ways to encourige that 1ind
of coaperation.

In concluding. Mr Chairman. let me sav what vour comnities
die= nat need to be reminded of but winch perhap: othess in Wil
ington muy need 1o hear reprated  Research is the foundation of
our matiansd provress. Our economic strength, our industrisd po-
duzt-vity. our cultural vitality, our people’'s health, our intey nation-
ai leadership. and our national securtty: -ad these aad more
degrend on it With a strong research base—governmental. industor-
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al, academic—we shall prosper. Without it, we shall decline. To pe-
glect the research enterprise is to mertgage our future.

Alfred North Whitehead once declared many years ago, “The
Nation that undervalues trained intulligence is doomed.” That
judgment stands. Time has reinforced rather than weakened its
truth. Federal support of trained intelligence and its application in
creative research and vigorous development is not sim ply one claim
amongst many other competing claims, however admirable and
worthy their goals may be; it is the prerequisite for all other goals.
It is the best hope for their achievement. It is the foundation of
their eventual implementation, the basis of our national well-being.

Mr. Chairman, that is why these hearings have raised questions
of such major importance. Our present responses to them will in-
fluence our national life well into the next century. We wish to
commend and to thank you and members of your committee for
raising these fundamental issues.

ank you.
. l(;I‘hel biographical sketch and prepared statement of Dr. Rhodes
0llowW:
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September, 1983

FRANK H. T, RHODES

Frank M. T. Rhodes is the ninth president of Comnell University. He was elected
on February 15, 1977, took oftice on August 1, and was inaugurated 1n formal ceremonies
on November 10, 1977, all in the University's 113th year. {Cornell was founded in
1865. )

Y geolegist by training, he holds the faculty rank of professor of geology and
mireralogy at Cornell,

Before assuming the Cornell presidency, Rhodes was vice president for academic
affairs at the bniversity of Michigan for three years. He joined the Michigan faculty
as profescnr of qgeology and mineralogy in 1968, and, in 1971, was named dean cf the
Sollege of Literature, Sctience and the Arts, the largest of Michigan's 18 schools and
colinges.

Rhodes was boen Cctober 29, 1926, in Warwickshire, fngland. He roceived a
bacheior of science degree with first-class honoes in 1948 from the University of
8irmingham, Erglund, followed by s doctor of philoscphy deqgree and a doctor of science
degree frore the <ame Institution. His honorary deyrees include LL.D.s from the College
of Wooster and Nazsreth (3llege of Rachester, L.H.D.s from (olgate University, The
Jonng Hopk e Upiversity, ssgner College, Mope College, and Rensselaer Polytechnic
Institute, 3 D.Sc. from the University ot Wales, and a D.Litt, trom the University of

Nevads at [as Vegas. He §s an honordry mesber of Phi Dets Kappa.
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He went to the University of ITliworvs in 1950 as a postdoctoral fellow end .

Fulbright scholar. From 1951 through 1954 he was a ‘lecturer in geology at the
University of Durhga, England.
He returned to the University vt [llinofs as an assistant professor in 1994, was
w associate professor in 1955, and became director of the University of Illinois *
Field Station in Wyoming in 1956,
Rhodes then went to the tinfversity of Wales, Swansea, in i956 as professor of
genlogy 3nd head of the geology depertment. In 1967 he was naed dean of the facuity .
af scrence there.
ke nas received aumerous dwards, including the Daniel Pidgeon Fuad, Lyell fund and
Bigsby Modal, all from the Geological Society. He was the Gurley Lecturer at Cornell
in 1950 ard directa- of the Mational Science Foundation-faws ican Geological Institute
first Infeeratiora! freld Studfes Conference in 1961. .
Rands s was Haticnal Science Foundation sen. e visiting research fellow at QOhio
2tede Unblersits 10 1964-66 and Bownocker tecturer there in 1986.
Singe §562 M ha; been cditer of the geology series of the Internstional Library
“f Seqer e grd Teckralogy,
#h0des .o 3 merber of the Geologicel Society of Awerica, American Associatfon of
Petentinm (mologtsss, Sacety of Lconaric Paleontolagists and Mineralogists, the
Paleani L aqtes? Srciar, | the Falawuntaingical Accoriation and the Palasontographical
Toltely. He was (f3vecan af the lrtercetiinel (onodunt Syepusium in 19700 He 18 a
Pl el et ceryed a2 countt! rember of the Geologieal Suciety of tondon. HNe has
atie u reed au vee peesident of the Pe o contilugical Association, and Section € of the

REILENr Doaociatrar for (e Advancoment of Nlence,
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He saeyed gy exterrsi eximiner o the University of Bristol, Beifast, Oxford and

Foading ang, for advdnced deqrees, to warious other unicevsities fn Australia, India,

o ba * sed eregden and Canada.  He was @ official visitur, travelirg as 2

2 ¢

.

ropresantatiye of the Seitish Councii, to uriversities in Australtie, Paek:istan, India,

L Turkey, frar are Malaysis.  He was a's0 an Lustralian Vice-Charncellors' Committee

Lisitor ‘¢ aatralian universiti e has first-hand esperience with untversities in

fraes o, Swedor and Relgs well au Maty in Nerth fAmecica.

Seerge .,

’ ot hac s oced as chaivaan of the curriccium panel of the Council on Ecucation

e the ianioatcas Swiences.  He hds o cupted ¢vioun goitions din britisn

iy Wpdiuding meshership on gec iy and uecphysics subcormitteas ot the
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Evolutfon of Life, and Language of the Earth, He was the senior author of the

sonograph on underyraduate education published by the American Geological Institute in

1971, N
Rhodes has beer author, consultant and participant in several educatiunal radio

and television programs, including the British Broadcasting Corporation (88C) *
television series “The Planet Earth® and the BBC radio series *Science, Philosophy and
: Religion.” -
e Rhodes, & naturalized United States citizem, and his wife, the former Rosa .

C2risom, o1 Iron Mountain, Michigan, have four dsughters. They Tive at 603 Cayuqa

teights Rosd, Ithaca.
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Mr. Chairman, Members of the Committee on Science and Technology:

Ny name is Frank Rhodes, and I ac President of Curnell
University. I have the Pleasure this morning of representing the
50 major research universities that comprise the nember ship of the
Agsociation of American Universities. I am also representing the
American Council on Education, the National Association of State
Universities and Land-Gtant Colleges, the Agsociation of Graduate
Schools and the Council of Craduate Schools in the United States.

As this Committee knowg well, these agsociations together
represent essentially all of the nation's universities and
colleges that carry out the research and rel ated education
programs supported by the National Science Foundation, the
National Institutes of Health and other mission agencies of
the Federal Goverment.

Intgroduction

The research and develoment base which this nation has
created over many decades remains the Strongest ard most
productive in the world. In spite of our strength, hoever,
there is evidence that the gap between us and our foreign
competitors is narrowing, partly because of increased investments
in science and technology, and partly becauce of the erosion in
Qur own research base.

In 1969, our national Rs&D expenditures were more than twice
the combined R&L expenditutes of France, Japan, the United
Kingdom and west Germany. Just ten years later, in 1979, the
combineG RSD expenditures of those four Quntries equalled ours.

Our R&D expgenditure as a pricentige cof cur G:cs$u National
Froduct is less than that of most ocher nations. we hwe, for
exarple, traileg West Germany for 10 rvears and tne USSR fou the
135t 13 veacrs in this expenditure. If one lsoks at civilian R&D
expenditares as a ratio of GNP, the cinparisung are caually
fevealiny: U.S. 1.69, Ja;an 2.30, west Sernany., 2.53.

In spite of receat increases i1 research anc develo;ment
expenditure, tne hasic ;usearch cunterent of those 4 crea_es huas
ween modest, snd we now fice sericus sroblems in tme saticats
tasic research cffort. Let me ther address the neweds of our
fesedrch universitias an four areaz:

grajuate eduiaz:i.n

JLlg researgnois

regearch irssr s-zntation
= reseatch facil.t.es

Ao vonfe Lo youl reGuest, 1 oshall aise be jiac to say
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something about the increasing overhead costs associated with
doing research, and about the appropriate Federal role in
fostering university/industry partnerchips. I shall try to cover
highlights brciefly in testimony, Mr. Chairman, «nd hope that
you will accept the full written statesent for the record.

Graduate Education

Our world seems to grow more complex and more insecure
at every turn. Our graduate schools provide the
continuing s y of talented individuvals vith the knowledge,
technical okills and perception on which our natiounal
security, our economic strength and owr cultural vitality depend.

Assuring a continuing infusion into our society of such
talent must be a national -~ and federal ~— priority. Let me
give a few examples of the recont fruits of basic research in the
medical field which illustrate the direct benefits of raessarch.
Medical research has: .

- increased the survival rate of childhood
cancer victims from 5 percant to 57 percent
between 1962 and 1982;

- developed recombinant DNA technology --
with all its potential benefits

- reduced the death rate fram coronary heart
disease by 30% since 1970 (saving 148,000
lives and an estimated §7.7 billion in 1982
alone); and

- contributed over $40 billion to the GNP
each year from non-health related products -~
more than the total federal investment in
basic research over nearly 50 years.

Federally funded fellowships have been & clear success and
an important, even determining, factor in the careers of numerous
researchecs who have contributed to these and other successes.

But we now face a serious shortage of graduate students in
certain fields. For 15 years, federal support for graduate
education has been substantially reduced. The number of
federally funded graduate fellowships in the sical sciences
and engineering has declined from 51,000 in 136t to about 1500
today. In the face of shatply increasing international
competition, critical national needs served by graduate education
are going ummet.

The present Administcration proposes small, highly targeted
increases in university research ard developmeant, most notably in

i
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the areas perceived to be of closest significance to the naticnal
defense. The budgets of three agencies ~- NSF, DOD and NIH —-
{llustrate the limitations of this strategy in providing a
solution to our problems.

The Department of Defense proposes to increase its
investment 1n university research programs at a level slightly
wove inflation, and to award the third class of 40 qraduate
fellowships designed to attract undergradustes into graduate
programs in fields 1inked to our national security needs. DOD
also has undectaken a five-year, $150 million program to ypgrade
research instrumentation in laboratories that CALIy out research
pcograms in areas related to our defense needs.

However, the DOD research initiatives, commendable as they
are, are at risk at the moment in the House version of the DOD
authorization bill for FPY-1985.

The FY-1985 budget rejuest for the National Science
Foundation is much more encouraging. Augmented in the House
Authorization bill by the increases proposed by this Committee,
it provides for significant real increases in the foundation’s
physical sciences and engineering programs, with somewhat swmaller
increases proposed for other fieids.

Moreover, after almost a decade of neglect, additional steps
to strengthen the NSF graduate fellowship pcograms are proposed.
Targeted attention also is being proposed to assist young
researchers, who with some encouragement at a crucial point in
their careers, may now pursue careers in academic science.

The NSF budget is the centerpiece of the Adwinistration's
FY-1985 budget for university research, and I vant te express
thanks to Dr. Keyworth, Dr. Hess and their associates for these
timely fniciatives.

I also want to take this opportunity to express to you, Nr.
Chairman, and to the members of your Committee, the appreciation
of the research university community for your leadership in
strengthening the NSF budget and in skillfully negotiating the
passage of the authorisation bill. These are welcome first steps
toward a more comprehensive, goverment-wide investment strategy
to strengthen basic science and graduate education.

In sharp contrast to the DOD R&D budget and the significant
Proposals in NSF is the sharply restrained request for NIH
research activities. fThe budget request for NIH and ~DAMHA once
again is below levels needed to gustain even the present reseasch
activity. We hope that the members of this Committee and the
Congress will again support efforts to protect and sustain
university biomedical research and advanced training programs.

There remains an urgent need to attract some of our Most
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able young research workers in science and technology into fields
of public priority. The new competitive graduate fellowship

ogram of the Office of Naval Research of fers an excellent model
or NSF and the other mission agencies. The program offers
talented students competitive three-year fellowships with
stipends of §13,000, plus full tuition and a §2,000 research
award to the host department. The Navy imposes no empl oy ment
requirements. The motivation of the ONR program is to find and
attract a few of our best young minds into advanced education in
fields of science and engineering of interest to the Mavy.

A stronger, more balanced appcoach would provide for small
graduate fellowship programs in each of the major mission
agencies. These would provide for a) merit-based, portable.
three-year graduate awards to individuals, and b) an equal mumber
of awards made to students through institutions with high gual ity
graduate departments that carry out basic research programg ot
interest to each agency. Such & shared effort could provide a
total of 1500 to 2000 additional awards annually, for relatively
small investments by each agency. The mechanisns are well known,
proven and mutually reinforcing. Particular attention needs to
be given to the serious shortage of minority students in graduate
research programs.

Young Faculty

Closely linked to the needs of graduate students are the
increasingly serious challenges that face young faculty in their
early careers in research. The attractiveness of an academic
career is being diminished by an erwiroment which often ptovides
only outdated equipment and inadequate labogatory space.

We commend the new NSF Presidential Young Investigator
Awards program, which is entering its second yeasg with the
FY-1955 pudget request. The first 200 awards were announced
recently. It is encouraging to note that more than 20 of the
first class of awards went to women. It is important that this
new program proceed uninterrupted curing the f ive~year cycle of
the awards.

But the support of young faculty ought not to be the sole
tesponsibility of the National Science Foundation. We urge the
Committee to exegfcige its leadership to encourage the appropriate
committees of the House to add small initiatives for this purpose
to the research programs of DOE, NASA, USDA, 0D and NIH.

Research Instrumentation
The instrumentation ana equipmen: now being used in many of

our teseatch and training laboratorie. 18 seriously out of date.
This is well documented by sutvey resdlts, Just published by the
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HEF, of university research instrumentation systems in three «
selected fields -~ computer and physical sciences and N
engineering. The report produced the following findings: .
-~ one-fourth of the 1982 resea. ch equipment inventory in these

fields, which had an aggxeqate purchase price of $§904

million, is obsolete and no longet in tesearch use.

- -~ only i6% of all academic research ejuipment inventoried is
7 state-of-the-art. .

4 -~ more than 908 of departmental chairpersons surveyed reported
- that the lack of egquipment f{nhibited the conduct of critical
- tesearch.

; = 31% of all instrument systems in use in 1982 was more than 10
s years cld.

= contraty to the expectaticns of some, university researchers do
share equipment at significant levels. Each instrument system in
service in 1982 was used by a median of seven researchers. The
median number using each piece of computer sciences equipment was
25 rasearchers.

- 46% of the chairpersons rated the giality of support services
{e.5.. machine shop, electronics shop, etc.) as “insufficient®
{408 or "nop-existent® (6%).

The swuvey also revealed useful information about current sousces
of supgori.

- NSF is the leading fedetal sponsot of research equipnent
Em:chases in the physical and computer sciences, providing about
<3 of federal support in these two fields.

= DO :: the pricary federal funding agency in engineering,
J.oowsitzing for 458 < f the federally financed enginecering research
a5 ul pments,

~ ronfeleral Jources play an important rele. In 198. 784 of
Computer sciences instrumenc cystems. b4V of engineer.ng
srataomg and 528 ¢f phystcil eciences instiument systioms were
ne: federally funded in their entitetry. Universities' oun
funas accounted fo- at least 70% of the non-federa! fonds
used Jof eguipment in each of these thiee fields.

= industyy funds accounted for 104 Of non-federal research e,uipment
purchases.

These new NSF data roge than ;.stify suctained investment by
NEF znd the MAFOr Mifoion agenca®s A0 university rasearch
el ment.

This cuntinued *ederal investmernz, while essentfal,
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is an insufficient response to the problem. We must search for
aiternative sclutions to make certain that scarce resources are
fully utilized. Therefore the AAU, the Natfonal Association of
State Universsties and Land-Gzant Colleges and che Council on
- Governoental Relations bhave undertaken a study project designed
. to explore alternative solutions to the equipment problem. The
project secks to identify and evaluate new approacges to
adjus ring, managing and using equipment, and to inform the
* sniversity community and others of the results of these
evaluations. The project is being supported by six asgencies:
NSf, D0E, DOD., MIH. NASA and USDA.

A summary of the topics being addressed by the project was
Fy preseénted to this Committee on February 28 by Dr. Robert
Rosenzwelq, President of the Association of American Universi-
ties. 1 need not discuss it further here, other than to say we
are vely pleased that these issues have the attention of these
agencie:s and we are looking forward to an interesting and
prodauctive result,

Reseatcn Facilities

A preliminacy NSF survey of 25 universities, just releaserd,
conzetvatively estimates that tesearch universities and colleges
iegquire $1.3 ballion per year to meet accumulated reseatch
facilities reeds. In FY-1984 the total tederal investment in R&D
P-ant in universities and colleges is projected to he S4C
miilion, and essentiaily all of these funds are targeted on
special parpose user of national facilities.

I snw that this Committee, and other Committees of the
House, have besun an elfort to understand and address the
frablens arsociated with Jdeteriorating reseatch lapotatories. A
year ago this (ommittee asxed NSF to consider the question, and
wne House Crmittee on Armed Services directed the 0D to carsy
out 2 coxprenensive assescront of the research facilities nceds
f snivirsities engaged in D-sponscred reccarch., We undesctand
that as iiteracency 3roup 15 now at work planatng that effort,

W2 noee that the Committee will foliow that Nii-led effurt with
INTQLAIL Aana £nondfagenent.

h2te 12 now no gentral reinvestment effor. by NSF or by any

1en agency specitically designed to help with the

Gurracation of the university resedrch laloratories in which

" fimded groqrams are carsried out. Just as zeveral agencies

Have e iin to addiels the renrarch eguigment prellem, we urye the

emmity v Lo sk them also te achieve a shared assessment ot the
13Ci.1t.us Drotlen Dy tield and to fashicn & comprehensive

. Gl E: ment-Wwide approach to address 1t.  This is, I must
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emphasize, the most serious long-range problem facing our
research universities.

Throughout these remarks, [ have guggested that all of the
8ix major research agencies of govermment join together to
address the four priority areas:s graduate education, young
faculty, research instrusmentation and facilities modernization.
omi 4 shared long-term reinvestment plan and funding strategy
will provide the breadth and concentration of resources,
consisteat with the missions of the agencies, necessary to
address the needs.

One such approach has been introduced in the Senate. §.
1537, the "Research Capacity Restoration Act of 1983,* has been
cogsponscred by 20 Senators. I understand that discussions of
such & proposal are proceeding in the House. We hope that this
Committee will support such a reinvestment plan. I & understand
the difficulty of addressing issues of such magnitude in the
current budgetary climate, but a solution must be found {f our
university research capacity 15 to be pxeserved.

Experience at Cornell University

I should like to {llustrate some of the issues I have
addressed with the experience of sy own institution. Cornell is
«mong the nation's leading research universities. Sponsored
research expenditures in the last fiscal year exceeded $§150
million with NSF and NIH boing the major sponsors. Our research
programs are open and accessible to all vho would drav from thea.
They are fully integrated into our educationsl programg and we
are a major producer of young pecople educated to se€rve our
national needs. It ig vital to the national well being that we
provide these young people not only with the opportunity to learn
from B group of the nation's leading research workers, but also with
the ins::mntntxon and facilities that paximize their value to
our society.

I will give a few examples of our needs in these areas.

Universities deal with knowledge. We make it, tran.mmit it,
store it and use it. Effective storage and use of knowledge
requires effective libraries. The exponantial growth of new
knowledge makes it ever more difficult to use knowledge well --
of to store it, for that matter. Computers hold the promise of
helping to solve the dilemma but the cost is high. Cornell's
library of more than 4 million books can be made accessible to
tusers, ag can the resources of other research libraries,
but the cost will be more than $6 million in “front-end® costs
and an added $§1 million in operating costs for at least the first
five or six years. There is little likelihood that this
long-term cost will dr.crease.

Cornell operates, with NSF funding, a Materials Science
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Canter. This collaboration between physicists, chemists, and
engineers is the latgest of fourteen such programs funded by the
Foundation. It has operated for 25 years and has contcibuted
significantly to the nation's economy through research and highly
trained personnel in the propexties and uses of materials so
casential in many a ications in manufacturing, construction,
and fabrication. s fundamental but interdiaciplinary area of
study inteczsects every aspect of our daily lives. PFrom the
buildings we live in, the cars we drive, the surfaces we dtive
on, the clothes we weat, to the medical devices we implant -- the
list is inexhaustible.

For the past decade, the Cornell Materials Science Center
has sade capital equipment one of its highest priorities. (The
other is start-up supgo:t for new, young, faculty.) The Center
allocates a minimum of 158 of its budget to capital equipment
each year. In some years, the allocation exceeds 208. These
funds are supplemented from time to time by major individual
ejuipment grants. It is anticipated that this policy will be
continued into the foreseeable future. .

There has been an unprecedented and explosive development in
nevw, scophisticated research equipment in the past 20 or eo years,
fueled by major advances in electronics and computers. Industry
and government have had greater resources than the universities
and this has led to a substantial equipment gap. It {s
nevertheless the Center's estimate that it is not closing the gap
in comparison with the equipment resocrces available in major
industrial and governme t laboratories.

The University, within the last wo veeks, has made a very
substantial commitment of funds to help the MSC sustain its
equipment base and to make ‘r more useful to researchers from
Cosnell, other universities. and industry., We have proposed to
NSF that we vill provide $600,000 to assist {n the
purchase of three major items of equipment that will cost a total
of §2 million. NSF is asked to provide the remainderx. The
individual items, all essential to the seu% of surface phenomena
in industrially important materials, cost S0,000, $700,000, and
§350,000 (two electron microscopes, each vesy different in
function. and & device for depositing and anpalyzing thin films),

~

It may sound as though this is a "good deal® for the
University and in fact it is., The University's probles is how
and where to find such major sums of —oney. The cost of the
equipment needed is increasing much rmore rapidly thaun inflation.
It 1s not 3 matter of simply replacing worn out iastrueents. The
new instrumencs extend our ability o measure apd evaluate. They
o well beyond instruments they replace in performance as well as
In cost.

in the general area of materials science research, despite
the cummitment | have just descrited, we can identify a need for
more than &4 million of new cquipnent at Cornell. Without it.
our valde as a research and teachin3 resource will inevitably bde
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compromised. We have no source to which to turn for these funds.

A closely related area is long-term research in support of
computer chip develomment. Cornell operates a very successful
National Submicron Facility. It is the only center of its kind
supported b{ the NS5F. Cornell provided funds for the construction
of the facility. NSF pwovided funds for equipment, and both pecovide
operating funds -- as does the semiconductor industry through &
grant from the Semiconductor Research Corporation.

In this vital area, we have identified a need for more than
§5 million for new equipment during the next three years.

A third example of new equipment needs is less specific but
it is, nonetheless, real and a very important deficiency. As
young people replace retiring faculty, the areas and emphasis of
programs change, New facuvlty membecrs need laboratories with aew
capabdil ities and new, often different, kinds of quis-ent.
Yypically, we must £ind between $100,000 and §300,000 to equip &
laboratosy for a new faculty member. We don't always succeed.
When you realize that we may appoint 20 or more young scientists
a year you can understand why. Th ¢la evtant that we cannot
ptovide the best possible start for these young faculty members,
ve limit our technological growth and the value of these faculty
mevbers to our society.

The situation with respect to mev facilities is even more
acute. In areas whetfe we have great scientific competence, we
have identified more than S100 million i{n facilities needs.
These areas include biotechn-logy. plant and molecular bdbiciogy,
sicrobiolcegy, animal reproductive biology, veterinary medicine,
astronomical and atmospheric sciences, electrical engineering.
materials sciences, computer simulation and thecretical
corpuraticns, sonnal and economic sciences, computer sciences,
and ranufacturing technology. All have teen identified as areas
of national priotrity. All are areas {n which ve have the human
potential to make a much greatet contribution.

In concluding this portion of =y testimony, I should like to
giote frur Ri<vhard Delauer, Under Secretary of Defense for
Recearch and Engineering, who recently wrote to the President:
*Since the mid-70's . . . we have allowed ocur technological lead
to 2rode and our support for education and research to decline.
04r tesearch and teaching fnstitutions already dre having seriocus
disficulties producing the guality s.aentists and engincets
needed to regain the technological lead s0 essential to wur
future security and economic well reing.”

Indirest Costs
The rast “wo yadrs have seen 1rnoreased attention paid to

uildvVer Lily Indarect cost cates for federall; sponsored
fewearen, In FY 183 2nd ‘84, the Departrent of Health and Haman

T ..
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Services proposed cutting reimbursement of indirect cost by 108.
Universities objected to this proposal as arbitrary

and dastructive of the institutional capacity to conduct
tedenny-sponso:ed research. This proposal is not part of the
Administration’s FY 85 budget; the President's Science Advisor
has proposed a study of the issue in the context of the
nnivercht.les' continued capacity to undertake federally funded
research.

As you know, cost-based reimtursement replaced a fixed rate in
1965. At that time, the federal govermment decided that institu~-
tions should be reimbursed for the actual cost of the research
{after factoring in mandatory cost sharing) instead of a flat

In the period following the removal of this cap, indirect
costs have ~isen to reflect the actual costs of the research.
These include inflation (which duftoporticnately allaets
indirect costs), increasing federal regqulation, aad the federally
instituted requitements for more detailed cost accounting. To
sum up the major reasons for the increase in indirect costs as a
percentage of total costs: .

1. iIndirect costs were artificially capped in the years

before 1966.

2., Inflation has resulted in a greater rise in non
personnel costs than in salary costs.

3. The cost ¢f compliance with government mandated health,
safety, social and administrative standards has in-
creased.

4. The nature of research has changed: it is more complex and
tequires greater institutional support; research teams and
sroje.~ s are larger; more equipment and other resources age
shar... sn4 the costs are charged to indirect cost
catey : 13 instead of direct cost categories.

5. Legitimate costs of research, once covered by
university resources. must now be recovered through
indirect cost reisbursement.

6. In a period of increasing financial stringency,
universities have practiced better management
and have improved identification of costs.

The most recent revision of OMB Circular A-21 (which sets
forth the pasis upon which indirect costs are calculated)
included allowance for interest paid to external sources for
construction and renovation of facilities. wWhile this change was
welcome, it 1s not likely that it will contribute
significantly to the renovation or construction of university
research facilities in the foreseeable future. Therc are two
teasons for this:




1. The advantages in indirect cost recovery accrue only after tae
institution has obtained funds for facilities
from an "external source;” such funds are not available
on & significant scale.

2. Concern over {ncreases in indirect cost rates is such that
- ’ universities are reticent to take any actions that will
T increase them.

It should not be overlooked that indirect cost rates are
n':yt‘ approved retrospectively, in discussions which involve .
continuous and detailed federal audit of all costs already incurred.

The Role of Govermment in Fostering University-Industry Relationships

Industrial support of university research i{s one of the most
significant developments of recent years, but the significance
can be easily ovarstated. The magnitude of industrial support is
now about 3% of total university research exrenditures: few
experts see it ever rising to more than 8~-108. Further, .
industrial support is not a new phenomenon. It has existed for
decades in a great many of our leading institutioas.

Still, the magnitude of recent developments consti-
tutes significant ch « In every year since 1970, industry
funding of university-based reseatch, in constant dollars, has
incyeased. Total funding doubled batween 1970 and 1983; it
increased by 118 in 1980-81 alone. According to Science Indica~
tors 19682, half of the support is in engineering.

A variety of funding mechanisms, institutional arrangements and
cooperative agreements are in place and more are being developed.
Often the award of an equipment grant from the RSP, DOD or
another agency is proving to be a catalyst in the formation of
these new arrangements. So an important side benefit of federal
investment in research equimment {3 the stisulation of new
research relationshipe between industry and university
tesearchers who are appropriately equipped to add&ess research
quastions of interest to industcy.

One of the most significant {ncentives developed ty the Federal
govermment to stimulate industry support for university research
activites is the provision of the Economic Recovery Tax Act of
1981 which encourages the donation of research equipment to
universities. This appears to be having a very significant
impact, in certain corporations. It ought to be strengthened to
provide for the donation of instructional ejuipment, for ecuip-
ment previously used by the donor for less than three years, and
toﬁ:eﬁeve present ambiguities over the donation of computer
sof tware.

This tax incentive clearly is valuable where large
cesporations are concerned. In the case of small, innovative
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companies., however, different kinds of stimuli are needed to
assist in the development of sophisticated new instrumentation.
University reseacrchers have special requirements fox this kind of
instrumentation, and can play an impogstant interactive role in
assisting a small company to meet the difficult challenges
involved. We need to find new ways to assist in Procuring such
instrume station and to assist the industry-university interaction
to take place.

The Economic Recovery Tax Act also provides an incentive for
the support of university-based research. The effectiveness of
this particular provision is somevhat more difficult to assess,
but in time this too may prove helpful.

My. Chairman, these hearings have raised questions of major
importar.ce. Our present responses to them will influence our
national life well into the next century. We wish to commend and
thank you and the Committee for raising thcse fundamental issues.

I will be pleased to answer any questions you may have.




ERIC

Aruitoxt provided by Eic:

R e L IR s RER A 7 R R TIND L R I L e e T A I T AN (e R

108

~ APPENDIX -
U. S. Research and Development: The Chaaging Scene

National Expenditures for Research and Develomment

Total national R&D expenditures have grown steadily in
fecent years, although the basic research component of that
growth has been modest. According to a recent report by the
Congressional Budget Office, Federal Sup: 2rt for R&D and Innova-
tion, R&D funding has increased 41 percent since 1980 (an
increase of 10 percent in real terms}. In FY-1984, according to
figures prepared by the American Association for the Advancement
of Science (AAAS), total national funds for RaD will be §97.9
billion, an increase in current dollars of more than 11 percent
(6.2 peccent in constant dollars) over 1983.

Intlation, however, has taken a severe tcll on the nation's
total investment efforts. A sixfold increase achieved during the
period 1960 to 1983, adjusced for inflation, is ouly doubling.
{Universities aad colleges more than tripled their own investment
in R&D over this period of nearly a quarter century.)

The tederal role in R&D is changing., both in the magnitude
ot the fedecral investment and the character of the wora being
supported. Defense-related R&D, including Department of Energy
(DOE) defense spending. has grown from 48 percent of the total
R&D bidget in 1980 to 70 percent in 1984 -~ a real increase of 53
percent. Most defensc R&D funding is fo: development, not
fundamental reszarch. According to the Congressionil Budyet
Office report cited earlier, DOD spends by far the smallest
propertion on basic and applied reseatch of all the major
ajenvies that fund significart amcunts of P&D. if
defense-related develomuent funding is cmitted, the real funding
for R&D in FY-1984 is only 78 percent of the 1980 level.

While th- Adninistration has increased Jdetanse-ielated R&D,
it has ci: civilian applied R&C and at the .xie cime provided a
compensatoty govermuent~wide incrcase for heuic research of 10
percent ovir fout years. This de-empnasize. applied research,
often see as the bridge -5 technological inn~vat.on and
indastrral develommernti.

The R&ab rcle of irdustey is also changiing. In 1980, {or the
first time in 20 vears, industry invested more than the fede.a!
governpent i1n w8D. In LJ84 industsy accevrted for an estimated
§506 ouitliun 10 RED easaditures, sligntly more than halr the
ratioral tczal., Thes industry has becohe tue larcost source of
RaD support n the U.3. sust ~f induatry’'s investwent, as in the
case of feucral defense Wel, a1s 1o develommen:t. not fundamercal
researvn.

Universaties als. fund rezearch f:ram theif own or donated
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sources. These funds typically are s?nt to augment particulas
research programs or to provide seed unds for young
investigators. In 1984 universities and colleges spent an
estimsted S1.7 billion of their funds for research, a sum equal
to just 3 percent of the total industrial effort. Science
Indicators, however, projects a decline in R&D support prov ided
by the academic sector. The same teport projects expansion in
industry R&D investmen:t (which grew between 1980 and 1983 at an

. annual rate of 5.4 percent in constant dollars), and ia federal
investment (which grew at a rate of 3.1 parcent).

As a petformer of R&D, industry accounted for 75 percent, or-
$73 billion, of the total national R&D effort in 1984.
T Government intramural laboratories accounted for $il billion. It
is predicted that universities and colleges this year will
perform a total of $8.4 billion of the total $97.9 billion
nitional R&D effort.

To illustrate :he effect of irflation, academic R&D grew at
an annual average rate of 12 percent during the 1960's. That
slowed to 2.8 percent in the 1970's. In constant dvllars,
expenditwes for academic R&D are estimated by Science Indicators
- 1922 to have declined slightly between 1980 and 1983.

National £xpendi. res for 5asic Research

. st academic R&D h-.stoticaily has been basic research.
Science Indicatots — i9t° estimates that 25 peccent of all
tecearch and about 50 pezcent of the naticn's basic research iz
carried ocut in university laboratories. The puimary national
sources ¢ support for university basic research are %5F, NIH and
the ctner mission agencies of the government. Together they
account for 70 percent of the total mational cuppait fop Iwmaie
ceseatch, and they also provide abrut 70 percent of tne total
tnvestment in academic basic resesrch.

voisured in constant dollars for the perind 1960 co 1933,
ene total natinnal investtent in basic research siew almos
careefcld from $1.7 villion to $4.8 billion. The ivderal share
of tha: irvestment grew from §1 pallion £o $3.2 bilisen.

I~d.s* = expenditurer increased o; a factor of 1.8, fram $497
..t Lo $914 sillion. (Industry’s real-dellax expenditures
for applied receacch almost triyled and invecstment in development
guac:opled.) Umiverwities and cellegec 1ncreased their own
eon_t1-% asllar investments in tasic research fourfuld, from $103
militcn o S840 xallien.

meeindy 1 Acvademic Science and Enqgineering

_ne btindred years age, fewer than 2 percent cf our citizens
betwee: tne ages of 18 and 21 enzolled in highes education. Now
3+ :cen- of tne incividuals of college aje are enroiled in vur

” 3060 or su Jriversities and colleges. One-third +f our four-year
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institutions have been established since 19605 1447 of our
four-year colleges offer science and engineering degrees.

The number of institutions offering advanced science and
engineering degrees has doubled since 1960. The number of
advanced degrees in science and engtneertng awarded annually has
tripled since 1960. At the same t ®e, our universities have
recained a great commitment to and investment in undergraduate
education. In 1980 doctoral institutions awarded 54 percent of
all baccalaureate degrees conferred in the country.

The total encollment of science and engineering students
increased dramatically during the 1960's, and now it is roughly
stabilized at slightly below historically high levels. Important
shifts, however, have occurred within and among specific fields.
These changes will affect our capacity to meet the nation's
future scientific and technological needs.

Charging enrollment patterns in key fields, such as computer
sciences and engineering, are creating serious problems for
universities in recruiting young faculty. Between 1970 and 1981
the number ot bachelor degrees in the computer gciences increased
tenfoid (from 1500 to 15,008)., Undergraduate engineering
encrollments are at & high point, with students dravn by an
attractive job market.

An ipportant problem is to attract a sufficient nuanber of
UeS. citizens into our graduate programs of gcience and
engineering, at a time when unprecedented nunbers of foreign
students are enrolied in our research institutions. During the
period 1874 to 1981, foreign students accounted for almost 50
percent of the net growth in science and engineering g-aduate
atudent enrollment.

In 1981 foreign students accounted for more than 20 percent
of ail full-time students enrolled in radvate science and
engireering pragrams. They accounted for 43 rercent of total
tull-tixe graduate students in engineering. 36 percent in
zatheratical and computer science, and 27 percent tn the physical
sciences. ’

Foreign gesearchers .tce accounting for an increasing
proporticn of postdoctoral researchers as well. In 1981 the
proporticn of postdoctaral trainee - at doctoral Jranting
institutions of foreign origin was 46 percent in physics and 68
peccent in engineering. Some of thece studerts remain in :he
W s., put most return howe, leaving us with a continuing lack of
hizhly gealified and trained 0. S. citizens to be faculty and
<gsearchers in zrucial fields of science and engiareering.

This, 1t must be emgzhasized, is a0t a problea of too many
foreign student., attending our institutions. Our world-wide role
15 a genuine strength and national treasure. This is, instead,
the protlem of var inautiity to attract a sufficient gumber of
highly qualified and motivated Amer.can citizens.
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The importance to our universities and our research
enterprise of addressing this problem is undesscored the fact
that in 1981, almost 30 percent of all scientists and roent
of all engineers in the U.S. were employed by educatio
institutions, g:m:ug by our universities and our colleges.
More than one-half of our doctoral level scientists and engineers
are employed in our universities and colleges.

In the fall of 1981 an estimated 9 percent of all full-time
engineering faculty gossuons were vacant. This shortage
occurred despite a 12 percent increase in academic R&D
expenditures (in current dollars) in engineering. RNoreover,
total undergraduate enrollments reached new heights, growing at 9
percent f" year. This places great burdens on teaching faculty,
who ace increasingly hampered by outmoded research instruments
and instructional squipment, and by outmoded research ad
instructional laboratories and facilities.

Mr. MacKay. Thank you very much, Dr. Rhodes.

Mr. Mineta, do you have any questions?

Mr. MiNeTA. Thank you very much, Mr. Chairman.

Doctor, welcome to the panel. Your perseverence in getting here
through Hagerstown is very much appreciated by us.

Let me just ask about the whole issue of a point that was made
by Dr. Young, the chancellor from UCLA, about tying the support
for research infrastructure to a specific project so that it can get
the necessary amounts for the construction of facilities, so that we
are not just funding the research effort itself but whatever might

have to go along with providinﬁhat.

Now to what extent would that be, maybe, a transfer from, let’s
say, a State university or a private university to the Federal level,
and given the fact that we have a shrinking pie rather than an ex-
panding ‘e, how do we then try to determine whether or not we
ought to be dealing with the infrastructure or the building part of
it as compared to the project itself? Should that be done by peer
panels? Should that be done through NSF's—what's it called—
cross-disciplinary research and engineering program type panels?

Dr. Ruopes. Mr. Chairman, I did not have the benefit of hearing
Dr. Young's testimony, and so let me reply not knowing exactly
what was said, but the question you raise is a very important one.
The .eed you have identified is a fundamental one and, as I men-
tioned a moment ago, I think it is the most serious loniiterm need
the universities face if we are continuing to serve the Nation ade-
quately in our research undertakings.

1 think the Federal Government has to play a role in this. The
development of state-of-the-art labs, in some of the high technology
and the most advanced science areas, is one that 1 believe State
governments and private funding are going to be unable to meet, if
we take the overall needs of the Nation.

As to how it is done, I believe the peer review system is one that
has served us very well, and I and others I know worry that the
politicization of the award of facilities funding could in fact weaken
our longterm effort. We think the best judges of competing
needs—and they will always be competing—in the field of scientific
and engineering facilities are those actually working in the field,
and that's why NSF and similar peer panels seem to us to serve
the Nation's interests well.
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Mr. MineTa. But how do we get away from the realities of the
politicization of the process?

Dr. Ruooes. My hope, Mr. Chairman, is that——

Mr. MiINETA. \{!e experience that right here in this committee,
not on any partisan basis but probably by the kind of an area that
you represent. I happen to represent that silicon valley area, and I
am pleased to hear that Semiconductor Researcg—SR(Y-—-has
money at your institution dealing with semiconductors, but we are
going through a tremendous program right now or a decision on
fhis thing called the Centers forogdvanced Materials out at Berke-
ey.

Dr. RuopEs. Yes.

Mr. MineTA. Other facilities or universities are saying, “Oh, hold
it, we can do it just as well,” and yet we have all of t giants in
the semiconductor industry in our area saying, *“We ought to do it
at Berkeley.” Berkeley is outside my area, but still the political as-
pects of it get into it. Even though there has been a peer review,
there are still others saying, “No, it ought not to go there. It ought
to go somewhere else, or the money ought to be divvied among
other universities.” So even with mer review it doesn’t really
eliminate it because we still have the authorizing committees in
the Congress and we still have the a ropriating committees that
determine when in fact, where in fact that money will be going.

Dr. Ruones. 1 understand that, and I don't think in reality we
shall ever escape it. I'm not sure that we should hope to, but I do
believe that the difference between the best and the second best is
enormous in the field of research. It's not just a gap: it's a chasm
between the two, and I hope that we can stay with procedures
which simply give us the best shot at recognizing the best. We shall
not always be right. There will still be some political consider-
ations, but [ think the way to do that is to identify needs, to make
block apgropriations, and then to let peer panel ps make the
awards. The worst solution, I believe, would be a buckshot type of
approach where we scattered a limited level of funding between a
large number of institutions. That will buy us nothing. not even
harmony in the long term. It will certainly not buy us progress in
scientific terms.

Mr. MineTa. I chair the Aviation Subcommittee for the Public
Works and Transportation Committee, and in the bills that we
produce from our subcommittee I want to make sure that we don't
have place-naming, that we don't place-name projects in oir bills. I
constantly have to fight the Appropriations Committec to have
them not place-name, so that we could let the objective merits of
the applications coming in determine where the moneys will go.

But. by the same token, if the money. are going to be or the dis-
tribution of those funds is going to be done on a political basis,
then | have no alternative but to have to seek those funds for my
district. or any of the members here have to do that on their own.
It's such a difficult thing to trv and keep a “clean bill," free of "'no
less than™ or "up to,” shall be used for this pmﬁect or that project
in our aviation area. But it's a constant fight. bevause you're
always having to say no to your own colleagues who come fo you
and say. “Hey. Norm, would yvou put $20 mitlion in for my airport,
because we really need it, we need it for economic development.” |
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say, "Absolutely not,”” and as long as we can keep it that way it
seems to me we are OK. Then we can allow objective merits to de-
termine whether or not airport A or B or C gets funded. but once
you get Congressman X, Y, or Z fighting for their own projects—
again, in the field of research I find that happening here, and [ am
@ new member to this committee-—so 1 am going to fight just as
hard for the projects that are going to be benefitting the State of
California or an interest of mine. I am just wondering how you
ever get away from it, if it is ible, how you do.

Dr. Ruopes. 1 understand the tension, and I wish [ had a simple
solution to what is really a very complex problem. I can only say
that universities face the same kind of problem. and their presi-
dents share in it. But 1 think what we've got to do is just to insist
that there will be no funding to distribute, no wealth to reallocate,
unless we can generate long-term wealth for the Nation, and that's
everybody's priority. It is every constituent’s priority, and our best
hope is not a short-term solution that gives a short-term benefit to
one community. It is a long-term solution that increases our eco-
nomic strength, that improves our industrial productivity and gen-
erates national wealth for all. [ hope we can maintain that bal-
ance.

Mr. MacKay. Mr. McCandless.

Mr. McCanpiess, Thank you. Mr. Chairman.

Dr. Rhodes, some of yvour figures that you gave us in your presen-
tation about equipment I found very interesting. 1 have that infor-
mation on page 4 of vour submittal,

Dr. Ruoprs. Yes.

Mr. McCannpress. [ would like to kind of build a foundation. if 1
may. in the time we have. You spoke of Cornell as being one of the
M largest research centers. What percentage of your research
money would come from the Federal Government, the private, and
then ‘the other =ectors? Can you tell us just roughly what that
might represent?

Dr. Ruones. Yes. Our total sponsored research is just over $150
million, and my recollection is that $116 million of that comes from
the j'vde-ml Government, $116 million. It's rather more than two-
thirds

Mr. MeCanpLess. Private, do vou do much in the way of private?

Dr. Ruopes. About 9 percent of our total comes from industry.
That's above the national level. The national level is around 3 per-
cent.

Me McUasniess. All right Then you referred to academic re-
search cquipment, as the fact that onl\ 16 percent of that repre-
sented the state-of-the-art and that 90 percent of the people sur-
veyed sard they lucked equipment which inhibited the critical re-
seutrch necessary.

Then the other peint that 1 picked out was that 16 percent of the
people 10 this group said that their support services were insuffi-
cient to maintam what it was they had in the way of equipment.

It 5116 out of 3150 mitlion in vour budget comes from the Feder-
al Government. then wouldn't there be a portion of that that would
go toward the replacing or the updating or the required purchasing
of equipment to carry out what it is that you have been given in
the way of an as=ignment in the research field?
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Dr. Ruopes. Yes. Let me reply to that, Mr. Chairman, that our
tl;‘edm-al fundingcomeswusmmtlzimhof kuges.mggrhﬂ\e
iggest part comes to us in response i req par-
ticular research programs. Those individual prograns are funded,
and they may or may not contain equiwent. Often equipment will
be requested but that request will not be met, even though the rest
of the funding is provided, so in a few cases they do provide fund-
ing but in most not on the scale that is going to serve the overall
needs.
ou can'’t, for example, get a major new piece of instrumentation
costing, let's aag. $1.5 million, on a small research project of
$300,000. The National Science Foundation and other agencies
won't generally accept that need, and it's the larger scale instru-
mentation where we face major problems, instrumentation shared
bdei?ens Ofﬂgi::tliilmfnf?mdu;g applied to particular tific and
t's pac 0.1, i ied to i scientific an
engineering problems. The second way we receive funding from the
eral Government is in a block t for the Materials Science
Center, for example, that 1 talked t very briefly. From that we
are free to allocate funding ourselves, and on those grants we do in
fact set aside 15 to 20 percent a year for equipment replacement,
but it doesn’t begin to keep up with our n . The fields in which
we are engaged are changing so rapidly that equipment has a more
and more limited useful life.

Mr. McCanpress. Within the budget of the university itself you
would have the three categories—facilities, personnel, equipment
maintenance—and the others.

Jr. Ruopes. Yes.

Mr. McCanpiess. You touched on this briefly but, since you are
a large research center, is there a line item in your hudget that
says replacement of equipment each year when it comes to the ap-
proval process?

Dr. Ruopes. There is a small line item in our budget. It's very
small. From our total budget it's less than $1 million but we do at
vear end with funds—scrambling to find them where we can—meet
equipment needs which are the most pressing. We do go to indus-
try for specific gifts. We had a major one from a major corporation
just last week, and we do share costs with the Federal Government
in buying major pieces of equipment, but we do not have a large
enough endowment to put aside a significant portion for equipment
replacement, and we cannot add it onto student tuition which next
vear will be over $9,000 a r.

Mr. McCannigss. Yes. | have had some experience in that field
of tuition.

Would these figures reflect, say, the top 50 major research uni-
versities? I understand that this is a compilation of an entire
grouping.

Dr. Rtobss. Yes. This particular one, the National Science Foun-
dation, I'm not sure of the sample on which it was based but I be-
lieve my colleague, Mr. Crowley, may be able to help me.

Mr. Crowiky. | don't have a detailed answer to that. We would
be happy to supply it for the record.

{The information follows:)
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The National Science Foundation reported on a survey of university -ewearch in-
mumm&msyminthmmkadneua—mpummmﬁulmw
mﬁm.ﬂnmmmmmmmmmmhmm
demicmeamhsnddemlopntentperfunmhlmvthn?opemtdthcm-
m:éMrmMinmmmm:mmuﬁmmmw
to the survey.
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HIGHLIGHTS

NATISEAL SGENCE FOUNDATION TASAGTON, D.C 2088
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One-fourth of Academic Research Equipment
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Mr. McCanbLess. [ guess what I am trying to establish is, if this
is a cross section of the total university system——

Dr. Ruones. It is. I think it's reasonably representative.

Mr. McCanbpress. Then if we take the top 50 universities, how
might they fit percentaﬁewise in these categories? Would we say
that only 16 percent of their equipment is state of the art, or would
those top 50 universities have 35 percent state of the art?

Dr. Ruones. My guess is that the figures will not be very differ-
ent from those. I am sure they will vary a little, but I think these
are representative figures, and we can give you the information.
the sample size on which it is based.

Mr. McCanpLEss. Getting back to the support services and Cor-
nell’s budget, it would appear—and maybe my assumptions are in-
correct—it would appear that in the case of an institution such as

ours where you have the high level of research, that there would
as a part of the budget a requirement to be able to service that
equipment. which would not be characteristic of your comment
about the support services as being insufficient or nonexistent. It's
kind of like preventive maintenance if you had a fleet of automo-
biles or trucks, to maintain the equipment properly. Is that an im-
proper assumption, that you do not have fucilities to maintain the
equipment?

Dr. Ruones. No; it's a proper assumption. In an ideal world that
would be the case. It is a very difficult thing to put together a con-
tinuing service arrangement—by which I mean machine shops and
electronic shops and so on—from piecemeal Federal grants. We do
the best we can, but I think most people would we do a very
inadequate job there. They are not nonexistent but they are cer-
tainly inadequate in most universities. The problem is that they
are funded from piecemeal funding of particular projects, as well as
some university support.

Mr. McCANDLESS. Pl?hank you very much, Doctor.

Dr. Ruopes. Thank you.

Mr. McCanbLess. Thank you, Mr. Chairman.

Mr. MacKay. Dr. Rhodes. it seems to me that we are reaching a
point where we wunt more research than we are willing to pay for,
and it seems to me that we are reachitig a point where there may
be finite limits on the amount, at least in the area of civilian re-
search. that we can reach a consensus to pay for. Now when we
reach that amount, it seems to me someone is going to have to do
some painful thinking as to whether we should limit the scope of
what we are doing or whether we should try to stretch our instru-
mentation dollars more or operate in inadequate facilities. We
seem to be backing into that kind of pelicy decision.

One area that, it seems to me, is going to be more of a focal point
is addressed in the appendix to your statement, and it has to do
with the number of foreign students that we are now serving. You
make the comment that that doesn't mean we are serving too
many foreign students; it means we are not attracting enough
American students.

Well. I could draw a different conclusion from that. Since we
don’t have enough money to pay for everything, why don't we quit
&lying for all of those beyond the number of American students?

jould we not then have a great deal more instrumentation
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money? In other words, have you not made a kind of a Federal
policy and are we not. without thinking about it, sort of saying,
‘f‘ngl: you can go ahead if you want to but we are not going to pay
orit.”

Dr. Ruovks. Yes. Well, there are probably three things to say in
response to that. Some foreign students stay—-1 am one, of many
years ago—and contribute in ways more or less useful to our own
national scientific effort. The second thing to say about it is that
these people, when they return to their homes, I believe contribute
to the scientific effort on a global scale. The value of trained agri-
culturalists going back to India, for example, trained in our univer-
sities, has been the major factor in solving India’s food problem. It
has been the turnaround, the swing factor over the last 10 years, in
the improvement that we have seen. That has to be a global benefit
in which we as a nation, can take some pride.

And the third thing to say is that I don't regard people at the
graduate and postdoctoral level—which is where our big foreign
student concentration is—as a drag on the system. In fact, if they
were not present, much of the research which we create would not
be undertaken simply because of the inability of universities to put
together the research teams that conduct it, so there are real bene-
fits. and I don’t believe the Federal contribution to those people is
a major part of the total Federal funding.

Mr. MintTa. Mr. Chairman, may I just make an observation in
support of what Dr. Rhodes has said?

Mr. MacKay. Yes, Mr. Mineta. ‘

Mr. Minera. This vear, of the five Nobel Laureates in the United
States, three were foreign-born—Canada, France, and India.

Dr. Ruones. Those are important figures, Mr. Chairman. If one
looks at the longer term picture, since World War 11, I believe the
pattern that you have just described holds up also. My recollection
is that it is around 60 percent who are foreign-born. That’s the im-
portance of the ones who stay here, come here.

Mr. MacKay. I don't disagree with what yvou're saying. I am
simply saving that, taken in the aggresate, it appears that an inad-
equate job has been done of selling this idea or else an inadequate
job has been done of selling at the Federal level the idea that we
need to put greater support into graduate education and research.
It would appear that the university community, which is the pri-
mary point at which basic research is done in this couniry, needs
to fixus 1ty effort more on the idea of selling the benefits of this,
but vou don’t need lectures from me.

Dr. Ruones [ aceept that responsibility.

Mr. Mackay. If we talked in terms of a stabilized Federal role,
at which point would that—you cited four points. the young re-
searcher. the facilities problem, the instrument problem-—taking
into account that higher education has traditionally been more of a
State responsibility, what would be the best Federal support role?
If we just stmply said you could rely on the Federal Government
from now on for a certain level of support, where would we best do
that”

- Hnones, Yes | would pick two out of the four. It's a little like
deciding whether vou want to do without a right hand or a left
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Iangpremed,andymmpmingme.lwouldmy

training o ng uate students, young research
workers who will be themure eaders of NASA and Agriculture
and NIH and every other Federal priority and activity we have,
sumrt for graduate students.

industry are not going to be able to provide, and it's in our nation-
al interest to have state-of-the-art a few of them, in every one

of the major com itive areas. Qur overseas competitors do it. You
mentio, Mr. irman, & moment that we may well be
reaching the limits of Federal support for research mgdevelop-

ment. I am reminded that our most powerful economic competitors
have a much higher ratio of civilian research and development to
mtmnal‘ product than we have. I the figures of West

;7 being more than 2.5, Japan being 2.3, and our own ratio
being 1.69. I believe we can learn something from their economic
strength about the value of that level of investment.

Mr. MacKay. I fully agree with that, and feel that that also is an
issue that must be developed in a way that the common person un-
derstands that he or she an interest in that, and the future of
t!nti:deountry to a great extent depends on those numbers you just
cited.

Dr. RuHongs. Yes.

Mr. MacKay. But it is not seen as something that is a “Joe
Lunchbucket” type issue at this point. It is something that acade-
micians and politicians worry about.

Are there any other comments or questions? Mr. Dymally?

Mr. DymaLLy. Thank you very much, Mr. Chairman.

Dr. Rhodes, I just have one question: I note from the witnesses
here, they all come from the big ones. I don't see Slippery Rock
State Teachers College am:earing here today. Do you think that
some research funds should go to the State colleges, State universi-
ties that are involved mostly with teacher training and social sci-
ences, et cetera?

Dr. Ruopes. Mr. Chairman, I had the privilege of appearing
about 3 weeks ago with the presidents of various smaller colleges
to talk about the Federal role in undergraduate financial aid, and
we have a common bond there.

I do not believe that you would serve our best national interests
by dividing up the very scarce research funding that we have and
gwirf every one of our 3,000 colleges a slice of the pie. I think if
you do that, vou will really impoverish the smaller number of uni-
versities on which our national progress in research depends. That
is a hard statement, but I don't %elieve that every one of our 3,000
colleges is destined to become a major research university. There is
simply no way we can support that.

t we have to do, I think, is to assure that each one of the

3,000 is excellent at the thinf that it reganls as its chief goal, and
Slippery Rock is indeed excellent in what it does.

r. DymaLLy. Well, you take the case of child development and

early childhood education—and 1 regret I missed my friend, Dr.

Young, here. The University of California no longer wants to be in-
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volved in teacher training. Who does the research for young chil-
dren, so that we can be able to train teachers?

Dr. Ruooks. I would come back to what I said a little earlier,
which is, I think you've got to treat applications for research fund-
ing strictly on their merits. If Slippery Rock presents the best pro-
posal for research in that field, I would fund it without any hesita-
tion at all. To go on its merits means that it would have an equal
chance with the distinguished faculty at UCLA.

Mr. DymaLry. OK. Thank you very much.

Mr. MacKay. Dr. Rhodes, on behalf of the committee, we very
much appreciate the effort that you have made. Your written state-
ment will be filed as part of this record.

If there are no other questions or comments, we are adjourned.
Thank you very much.

Mr. Ruones. Thank you, sir.

[Whereupon, at 11:52 a.m., the committee recessed, to reconvene
at the call of the Chair.]
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Chairman Fuqua, Representstive Winn, members of the
Committee. I am grateful for the opportunity to testify today.

The nation is facing a crisis on its campuses. MNow, I
know that you have heard this claim as often as the neighbors
of the boy who cried "Wolf" heard "Wolf, wolf'" On this
occasion, however, the alarm {s genuine, for I am talking sbhout
the crisis in infrastructute that limits our ability to educate
scientists and engineers. 1 shall not occupy the Coemittee's
time by srguing that this country has a degspefate need for more
scfentfsts and engineers and for more teachers of science and
engineering and for more research in these fields. The acts of
recent Congresses prove that the Congress {s as aware of this
fact as any group of Americans, and nuéz more aware than most.

The crisis of which I spesk relates to the ability of our
colleges and universities to provide the physical facilities in
which to educate scientists and engineers and to carry on
research {n these fields: classrooms and laborastories. These
facilities are different in kind from those needed to educate
the great majority of students. Science and engineering
bufldings require increasingly complex snd expensive equfpment,
and because that equipment is ftself highly specialized, the
buildings themselves must be specialized. Scientific and
engineering equipment {s, for one thing, often very heavy. The
buildings that house it must have floors capable of bearing
immense weight. Moreover, such equfipment usually requires a
carefully controlied environment: controlled in f{ts

temperature. its air carefully filtered. The bufldings needed
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for scientific and engineering research and inatruction, are,
in short, expensive. They are becoming more so as science and
technology advances.

Moreaver, the rapid pace of technological change means
that new equipment can become obsolescent in a year, and
obsolete in three. Bufldings themselves can become obsolete in
a decade.

The need for more scientists and engineers, coupled with
the increasing cost of scientific and engineering education,
weans that colleges and universities are faced with heavy calls
for new capital just as they are facing an uncertain future
because of declining enrolliments which have fnevitably followed
the falling birth rate of the late 19608 and 1970s. They face
increasing difficulty {n maintaining their technological
infrastructure because of the non-profit nature of their
operatfons. A private business faced with the need to upgrade
its physical fscflities has at least the possibility of
financing construction by borrowing agatnst future profits.

But colleges and universities do not make profits; when
financially successful, all they do is to avoiu deficits.
Moreover, they do not, on the whole, price their prolduct {n
keeping with fts cost; atudents at a given university typically
pay the same tufition whether they study libersal arts, fine
arts, science or engineering, although the cost of these

programs varies enormously; the principal exception to this
rule is medical education, where tuftion in the independent

medical schools is substantially higher. This is necessary
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because medical education is extremely expensive and possible
because physicians are very well pafd. On our campuses, heavy
and necessary investment in technologfcal infrastructure cannot
therefore be recovered from an increased tuftfon fncome
generated by the students it helps to educate.

It §s no ufndet. therefore, that higher education {s
having trouble as a whole in finencing the scientific and
technological infrastructure that the natfon desperately
needs. It has been estimated that colleges and universities
can finance out of their own resources no more than half the
fnvestment f{o technological infrastructure needed {f we are to
be able the educate the scientists and engineers our country
wust bave. The difficulty {s not, however, evenly
distributed. We are divided into haves and have-nots. A
comparative handful of major universities--in both the
independent and state gectors--are immensely rich. The rich
independent institutions have endowwments upwards of $60,000 per
student. In the independent sector, which comprises 1500
institutions, a mere 35 have approximately 90% of the total
endownment. The rich state institutions are located in affluent
states of which they are the pride and joy, and can count on
genercus funding from the taxpayer. A few of them also have
very large endowments.

Moreover, all of these rich schools engage in major
fund-raising drives, at which they are extremely successful.
The Council for the Advancment of Education, which produces a

respected annual survey of educational philanthropy, reports
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that in recent years 20 universities--representing less than n
of the number surveyed, and less than 17 of all colleges and
universities--have received a third of all voluntary giving to
colleges and universities. In the academy as perhaps nowhete
elge, we find honored the Biblical injunction that to those
that have, shall be given.

1f such "have" institutions can be said to have financial
problems, these are more accurately called managzement problems,
and they would be considered financial solut fons at the
"have-not" institutions.

The “have-not" institutions face the most serfous part of
the problem, for they have the smallest financial base from
which to invest. This is not, I should emphasize, because they
lack academic quality or commitment to educating scientists and
engineers. To the contrary. Let me take Boston University as
an example of & have-not institution. We acknovledge that
status because, even though our endowment ranks approximately
60th swong independent universities in terms of total dollars,
we are a very large university, and our endowment s spread out
over nearly 30,000 students. We have, therefore, sbout $3,000
per student, which givés us no more than $300 a year in
endowment income per student--a derisory sum. Despite this
1imitation on our resources, our College of Engineering has,
since 1970, increased its enrollment from a little over 200 to
nesrly 2000. Moreover, while undertaking this major expansion,
it has opened careers in engineering to women and minorities to

an extent hardly equalled elsewhere in the country: in
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1983-84, 242 of fts students were women, and 6% were black,
proportions far exceeding the national average.

Around the country, there are dozens of other have-not
universities with a similar cosmitment to the education of
engineers and scientists. Like Boston University, they have
extended themselves to the breaking point in the interests of
technologfcal educatlon.for the nation. If, in an era of
declining enrollments, which nationally will, by 1992, be 2571
lower, these institutions are required to make the full
investment required in infrastructure by themselves, many will
go Lankrupt.

We have at the top of the economic pyramid between 20 and
35 educational {nstitutions of great excellence whose wealth
matches that excellence. They have massive endowments, access
to the purse of the state taxpayer, sometimes both. Because
they are universally perceived as excellent. they have great
natural advsntages in fund-rafsing, and draw on the
philanthropic pool all out proportion to the number of students
they educate or the magnitude of their contribution to the
needs of the country. Last year, the ten schools most
successful in fund-rafsing received 131 of all voluntary
giving. They educated about 1.3% of sll the students in the
country. When we get down to the schools that do mot figure in
such lists of success with the philanthropists, we discover
that the overwhelsing majority of all students must depend on
less than half of the voluntary support.
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But below the 20 to 35 schools at the top of the pyramid,
we find perhaps 50 institutions of high excellence but
fnadequate support. On sn inadequate finsncial base, they
educate a larger propurtion of students than thefir richer
sisters. These schools are facing needs in construction for
technological education that average perhaps $75 willion each.
They represent a totsl need of $3.75 billion. This is a very
conservative estimate: the University of California has
estimated its need alone at $3 billfon.

In the case of one group of these “have not"
fnstitucfons, the urban unjversities, the challenge is even
greater. They are usually physically located in declining or
decaying neighborhoods. Often, whatever their own problems,
urban unfversities are physically better off than their
neighbors. This in fact represents an opportunity, for by
upgrading the infr- itructure of the urban universities, we can
also upgrade the neighborhoods around thea.

Urban universities are committed to the citfes in which
they live to » greater extent than other enterprises. An urhan
college or university camnot, in most cases, even consider
pulling up {ts stakes and moving to the suburbs or the sun
beit. It is & permanent tesident of its city and it will sise
or fall with its city. Let we illustrate from the exserience
of my own irstitution. Boston Unfversity is located on the
edge of downtown Boston. Our eastern gateway fs located In
Kenmore Square, which was once a center of luxurious bhotels and

major suto dealerships. in recent decades, Kenmotre Square
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has been in sharp decline. We have been concerned at the
University to reverse this trend.

We are implementing our conccrn through the development
of our new Science and Engineering Center. A major portion of
this project is bdeing dbuilt through the total reconsctruction of 1
three decaying buildings on the edge of the Square, which,
largely vacant, had come to house among other marginal
businesses 8 disco which provided a sanctuary for the drug
trade and for criminal suspects fleeing from the police. As s
result of our activity, a major structure housing classrooms,
laboratories and offices has replaced a pesthole.

Moreover, as the entire Center is completed, we hope that
a8 variety of high-tech businesses will locate thefr operations
in other buildings sround Kenmore Square. When this process
has been completed, the decline of the area will have been not
merely arrested, but reversed; the City of Boston will have
gained major addi“fons to {ts tax rolls, and--the principal end
of the project--th. nation will have gained a msjor new source
of scientists and engincers, a center for research in these
fields, and & forum for consultstion at the cutting edge of
computer technology and science.

The "have-not” institutions are crucial to the solution
of our need for scientific research and scientists and
engineers. Even if the handful of "have” universities were to
monopolize the entire pool of philanthropic and government
support, their capacity for enrollment is not adequate (o meet
the need.
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It is obvious that the federal governwent should not be
arved to solve the crisis in infrastructure by itself. The
crisis can be met effectively by a partnership. The
educastional institutions concerned must, first of all, stretch
their own resources to the limit. They sre, after all, one of
the principal beneficiaries of new facilities. 1 can assure
you that at Boston University we have been pushing our
investment in science and engineering to the 1imit. The state
governments, whose economies will also benefit, must also
help. And private fndustry, which benefits as directly as any
member of the partnership, must contribute. At Boston
Unfversity, we have been fortunate in receiving millions of
dollars for our Science Center from such corporations as
Digital Equipment, IBM, Data General, and the John Hancock
Mutual Insurance Company. This last gift is notable in coming
from a company that i{s noc directly concerned with science and
engineering, but which understands what our Science Center will
mean to the nation as a whole and to Kemmore Square in Boston.

But the federal government shouid regard the nation's
technological infrastructure with the same attention it has
paid our transportation infrastructure. The laboratories snd
classrooms needed for education and research in sclence and
engineering are s national need at least as {mportant as our
highways and bridges. In some ways, they are more important,

because it is from such laboratories and classroom that will

come improved methods for building roads and bridges and the

economic strength to pay for them. Our technological
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infrastructure is, 1if anytbing, Qvnn more basic than our
transportaction {nfrastructure.

It {s time for the federsl government to redress the
present imbalance in funding for science and engineering
facilities; to do so would solve an urgent national need. The )
probles is more fo-plat than the simple provision of an
adequate supply of scientists and engineers. As industries
wmove from the rust belt to the sun belt, or from the rust belt
out of the country entirely, the importance of research
universities in the areas left by industry becomes crucial.
People tend to migrate where there are facilities. If the
universities of the northeast and the {ndustrial midwest are
unable to compete with the rest of the country fn the education
of scientists and engineers, and in the conduct of scientific
and technologicsl research, their areas will undergo further
decline.

As we consider federal funding for this purpose, it fe
essential that we realize that our nomenclature in describing
our system of higher education {s likely to mislead. We speak
of “public" and "private™ colleges and universities, and it is
somet {mes asked why the taxpayer should subsidize private
institutions. But the fact is that the colleges and
universities of the independent sector are no more private than
those of the state sector. They are open to the public,
educate the members of the public, and conduct research in the
pudblic interest. Thus far, federal legislation on higher
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education has been admirably free of any confusion on this
matter. Let us keep it so.

An adequately funded program of grants for laboratory and
classroom construction would be a major opportunity for the
Congress to invest tax dollars in a manner that would gusrantee
the taxpayers a generous return on their investment. Long
after the youngest mesber of the 98th Congress has retired from
public life, discoveries made in the laboratories and
classrooms such a program would fund would continue to advance
the prosperity and security of the United States and its
citizens.

Such & program requires {nnovative machinery for its
administration. The resources necessary to conduct research
and education in science and technology at the cutting edge
should not be limited to a few institutions that developed
major research abilities in the 1950s. Any mejor new federasl
program of support for science and engineering facilities ought
to be precisely targetted on those institutions that have shown
their commitment to and ability in these areas, ss well as
financial need. There needs to be a comprehensive review of
the national inventory of educational excellence and the
national inventory of educational need. When this has been
accomplished, a funding mechanism should be obvious.

1 spoke at the begimning of a crisis. The crisis in
technological infrastructure facing our universities is one of
those crises for which the solution is apparent and ready to
hand. 1 hope the C .agre.3 will move with all deliberate speed

to help us solve :.
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1000 Asp Averggs, Roons 313-314
Normgn, Qisiahome 73019
(408) 325-3811 or 477

May 7, 1984

Congressman David McCurdy
Cannon Building, Room 313
Washington, D.C. 20515

Dear Dave:

Your staff called for comments on three issues which are to be considered fn
hearings on Tuesday. I'11 attempt to address each of them as all three are of
critical importance to the resesrch comunity. The first is & concern with
regard to facilitfes.® Clearly, in the decade ahead much of the progress which
is going to be made in the science arena fs going to be accomplished by
interdisciplinary teams. One of the major problems we fice on university
campuses is finding space which makes 1t possible for these interdisciplinary
teans to be housed together. The success of interdisciplinary teams depends
very critically on thefr ability to interact on a daily, iaformal as well as
formal basis. This can only be accomplished if they are physically housed
together. The problem s that virtually no institution has ce which can be
assigned to interdisciplinary teams on an as-needed basis. search space is
always at a premjum and one of the truisms in research is that it will £111 up
the space available. It is extremely difficult to obtain funding from alumni
for space which is not the province of & specific department or college, but
rather 15 to be made availadle on an as-needed basis to interdisciplinary
teams. The problem is a general one faced on virtually every campus which is
concerned centrally with research. [ would strongly urge that attentfon to
this prablem be given in any proposed legislatfon. Our experience confirms the
reality of this problem at the University of Oklahoma in the assignment of
space for the Energy Center. In practice it fs extremely difficult to retain
space for assignment to these kinds of interdisciplinary teams. 1 sincersly
hope that this fssue will be seriously considered by your committee.

The use of the peer review system in the allocation of resources whether these
be fcr research or facilities is absolutely essential if we wish 0 ensure
quality issues are primary in the decision process. | have served as a member
of peer review panels at the national, state, and unfversity level for many
years. Clearly, the process fs not without problems but it is far and away the
best means availsble of jasuring that only cuality {ssues are considered. 1|
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think {t is one of the primary factors which i{s responsible for the quality of
scfence in our natfon. Much of this credit has to be given to those polfitical
figures and civil servants who fully appreciated the essential need for
separetiun of the eward of funding for science from political considerations.
[ strongly encourage the use of peer review in any process which seeks to
aliocate funds for research or facilities {f quality is to be their primary
consideration. In my judgement, only {f quality issues ere central to the
decision making process are we as s nation likely to maintain our stature and
position within the world cosmunity.

The issue of indfrect cost in research is a complex one. It is extremely
difficult to compare indirect cost rates across the country 35 what one
university may include as direct costs, another may include as indirect costs.
However, it is clear that the indirect costs of doing research seem to have
increased at a more rapid rate than have the direct costs. Many faculty and
administrators do not understand in?  .ct costs and view them with consideradle
suspicion. The federal governmen. nas also shared in that suspicion and has
insisted on more and more elaborate record keeping devices. These in turn add
to the costs of doing resesrch and to the indirect costs which must be charged.
There does not seem to be any simple solution to the indirect cost issue but it
is important to realize that they are, in most cases, legitimate costs of doing
research on our caspuses. 1 would urge a careful study of this issue as
think it fs one which is important to the research arena, Universities in
financfally difficult times such as the preseant find it incressingly difficult
to both share in the costs of the research -through the cost sharing mechanisms
which have been established and to face the possibility of reduced funding for
the costs which are findirectly associated with the research. [ share the
corcern of those who view with alamm the increase in costs associated
{ndirectly with research. At the same time I think it is important to realize
that arbitrartly reducing these costs or setting a limit on these costs i$ not
likely to adequately respond to the complexity of the problem. One always
hates to urge that additional study be done but I think this is a case in which
that is the most appropriate course of action.

I am pleased to be able to provide you with this fnformation and hope that vou
will feel free to cal! on me in the future if you need testimony or information
on issues such is this. Best regards,

Sincerely,

~

KenreTh L. Hoving

vice Frovast for Research Administration
and Sean of the Graduate College

KLN:pg
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318 Canmnen HOB

Weshington, D. C. 20515

Dear Dave:

I am plessed to be able to comment on the hearings being held by the Science and

Technology Comsittes on the nation's science and infrastructure. It is

encouraging to see the hold these hesrings. Despite the central role of seience
engineering in fostering econowic and easuring our nationel seewrity, the

infrastructure to support these activities has several weeknesses. 1 wish to foeus my

remarks on the problem of inadequate support for faeilities and leborstory equipment,

The problens of deteriorating college physical plants, inadequate or cbsolete equipment,
and equipment that is not commenserate with t sdvances in the world today

It is no sceident that these problems have arisen In 8 time when federal support for
education, particulariy science and engincering education, has waned. While the federal
reseaceh and development budget has growm, much of this is targeted for defense, with
rather little for education. Recent efforts to adiress the resesrch instrumentation

An estimate of the magnitude of the problem ean be obtained by wsing the recommendation
of the Florida Engineering Deans, snd others, that an annual expenditure of $480 per
fuil-time equivalent engineering student would provide mufficient resources over several
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and engineering students. I would urge eonsideration of a federal program of suppoct
required annually to provide for the educational equipment needs of our nation's seience
and engineering students. lumhm“deﬂhadnfduﬂmd

engineering educa provide matehing
dﬁmm&mfummdmmtﬂlhndmndm
for them, Our ostimates suggost a $340 million annual budget would scconplish this
purpose. .

I would hope these drief remarks are balpful Plesse call ob me if you nead additional
information.

Veary truly yours,

Hidoo

Martin C. Jischke
Dean
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